Analysis of Dunc-13 and its Role in the Formation of Ethanol Tolerance in Drosophila Melanogaster by Cook, Charles
University of Mississippi
eGrove
Honors Theses Honors College (Sally McDonnell BarksdaleHonors College)
2019
Analysis of Dunc-13 and its Role in the Formation
of Ethanol Tolerance in Drosophila Melanogaster
Charles Cook
University of Mississippi
Follow this and additional works at: https://egrove.olemiss.edu/hon_thesis
Part of the Biology Commons
This Undergraduate Thesis is brought to you for free and open access by the Honors College (Sally McDonnell Barksdale Honors College) at eGrove. It
has been accepted for inclusion in Honors Theses by an authorized administrator of eGrove. For more information, please contact egrove@olemiss.edu.
Recommended Citation
Cook, Charles, "Analysis of Dunc-13 and its Role in the Formation of Ethanol Tolerance in Drosophila Melanogaster" (2019). Honors
Theses. 984.
https://egrove.olemiss.edu/hon_thesis/984
 
 
 
 
 
 
 
ANALYSIS OF DUNC-13 AND ITS ROLE IN THE FORMATION OF  
ETHANOL TOLERANCE IN DROSOPHILA MELANOGASTER 
 
 
 
By 
 
Charles Matthew Cook 
 
 
 
 
 
A thesis submitted to the faculty of The University of Mississippi in partial fulfillment of 
the requirements of the Sally McDonnell Barksdale Honors College 
 
 
 
 
 
Oxford 
 
May 2019 
 
 
 
 
 
 
 
Approved by 
 
 
 
 
 
Advisor: Dr. Gregg Roman 
 
 
 
 
 
Reader: Dr. Bradley Jones 
 
 
 
 
 
Reader: Dr. Christopher Leary
ii  
 
 
 
 
 
 
 
 
ABSTRACT 
 
 
Analysis of Dunc-13 and Its Role in the Formation of Ethanol  
Tolerance in Drosophila Melanogaster 
 
 
 
Alcoholism is a costly disease that is responsible for a significant portion of the global 
disease burden, yet there is much is left to know about how this disease develops. Tolerance 
plays a critical role in predisposing an individual to alcohol abuse. Recently, the active zone of 
presynaptic neurons has been implicated as an ethanol effector. In this study, we examined the 
role that a presynaptic active zone protein, Dunc13, plays in the formation of tolerance to 
alcohol. Dunc13 is an ortholog of mammalian Unc13-1, and through the use of Drosophila as a 
model system, we show that genetic reduction of this protein creates ethanol resistance in naïve 
flies. This genetic reduction is also used as a tool to examine the transcriptome that results from 
alcohol exposure. mRNA samples were sequenced from haploinsufficient Dunc13 flies, as well 
as wildtype Canton-S flies. These sequences were used to identify genes that are differentially 
expressed between these two genotypes without exposure to ethanol and four hours after a 
sedating dose of ethanol. Naive and ethanol exposed haploinsufficient Dunc13 flies did not 
have any genes with significantly different levels of expression. This indicates Dunc13 flies are 
transcriptionally resistant to ethanol treatment.  The genetic manipulation creates a 
neurophysiological state that does not have a differential response to rapid ethanol tolerance, 
highlighting the importance of this protein in the acquisition of tolerance. Further, the genes 
identified in this study contribute to the platform with which alcohol tolerance can be studied. 
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Introduction 
 
 
Alcohol abuse is one of the most pervasive and costly forms of drug abuse in the 
United States. Indeed, alcohol consumption is the third leading risk factor for global 
disease burden (Lim, Vos et al. 2012). In 2015, 6.2% of the US population 18 years or 
older had an alcohol use disorder (Abuse and Administration 2016). Further, 
approximately $249.0 billion was spent as a result of misuse of alcohol in 2010 in the 
US, and about 75% of this cost is related to binge drinking (Sacks, Gonzales et al. 2015).  
Addiction to alcohol plays a critical role in these unfortunate consequences. 
Gathering knowledge about the development of addiction could result in a better way 
with which to treat it, and would perhaps play a role in reducing the impact this 
condition confers. Development of alcoholism in humans is quite a complex process that 
involves a gamut of symptoms. For many years, this problem has been investigated via 
psychological terms, wherein the development of alcoholism was treated as something 
the individual was culpable for. However, it is beginning to be defined and investigated 
as a set of physiological adaptations that develop in response to the drug after its 
clearance (Koob and Bloom 1988). These adaptations result in the hallmark features of 
addiction. Although one may become dependent on a drug without becoming addicted, 
drug dependence is often equated with the development of addiction (Association 2013). 
Drug dependence is accompanied by tolerance to the drug and withdrawal symptoms 
when it is removed. Tolerance is created by exposure to a drug and results in abating 
responsiveness to the drug (Koob and Bloom 1988). Withdrawal symptoms have been 
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characterized by the counter-adaptive theory for drug tolerance, which asserts the 
homeostatic responses induced by exposure to a drug that create tolerance to the drug 
also creates symptoms of withdrawal that are maintained after the drug is cleared from 
the system (Eddy, Halbach et al. 1965). Perhaps, then, tolerance and withdrawal 
symptoms are two sides of the same coin. Characterization of the physiological 
developments that contribute to greater tolerance to ethanol is therefore of critical 
importance to families across the globe since tolerance plays such an integral role in the 
formation of alcoholism.  
Drosophila has emerged as a powerful tool with which to interpret the 
physiology of the tolerant state to ethanol because ethanol tolerance is a behavior that 
can be modeled (Scholz, Ramond et al. 2000). Tolerance is considered an 
endophenotype of addiction, as several loci within the Drosophila model system appear 
to be responsible for creating this behavior (Ghezzi, Pohl et al. 2010). These 
endophenotypes serve as a valuable tool by which to investigate a small piece of the 
puzzle that is responsible for the development of addiction because they provide a 
snapshot of the physiological status of the addicted state (Flint and Munafò 2007). 
Tolerance to alcohol is associated with addiction risk because an individual who 
enjoys the hedonistic effects of alcohol will progressively have to drink more and more 
to feel the same positive feelings. This can quickly snowball into a compulsive need for 
the substance as more substance is introduced to the system (Koob and Le Moal 1997). 
Reduced naïve sensitivity to ethanol may predispose an individual to become an 
alcoholic by further exacerbating this cycle. Previous studies have demonstrated a link 
between a low response to the effects of ethanol and the development of alcoholism in 
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the sons of alcoholics (Schuckit 1994). This indicates a relationship between the 
development of alcoholism and a decreased innate sensitivity to ethanol, and further, a 
genetic component exists since the study examined the offspring of those afflicted by 
alcoholism. Therefore, identification of genetic components responsible for this behavior 
might help in identifying those who are predisposed to develop an alcohol use disorder. 
Functional tolerance, or a decreased neuronal response to alcohol, has been 
shown to be induced in wildtype Drosophila after a single sedation event using ethanol. 
The degree to which a fly is tolerant to ethanol can be quantitatively measured through 
the loss of righting reflex in Drosophila (Scholz, Ramond et al. 2000). Two different 
types of functional tolerance are observed in Drosophila. Chronic tolerance is observed 
through long term exposure to a low dose of ethanol, whereas rapid tolerance is 
inducible through a shorter and singular exposure to a high dose of ethanol, like that of a 
binge drinking episode. The development of chronic tolerance is protein dependent, 
unlike rapid tolerance. Further, the genetic pathways that give rise to these two forms of 
tolerance are distinct from one another (Berger, Heberlein et al. 2004). The integration 
of this knowledge provides a framework by which to identify mutations in Drosophila 
that create a decreased sensitivity to ethanol, as well as a means to quantitatively 
examine the extent to which the model becomes tolerant. In our paradigm, we modeled a 
binge exposure to ethanol by simultaneously exposing four vials containing 30 flies each 
to a 600:600 milliliters per minute of ethanol:water vapor powered by an olfactometer 
and assessing the amount of time taken for 50% of the flies contained in each vial to lose 
the ability to right itself.  
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 An important question for understanding how ethanol affect in the nervous 
system, is which neuronal processes are affected by physiological concentration of 
ethanol. Using genetically encoded reporters in a Drosophila olfactory sensory neuron, 
intoxicating levels of ethanol were not found to have an effect on membrane 
depolarization or Ca+2 influx into the presynaptic compartment.   However, when using a 
reporter for synaptic vesicle fusion, it was found that intoxicating levels of ethanol lead 
to a significant and robust decrease in vesicle fusion (Xu, et al. 2018).   This interaction 
results in depression of the nervous system because of a net decrease in synaptic output. 
A key to ethanol resistance may be found in understanding the homeostatic interactions 
that occur in the presynaptic compartment that attempt to compensate for the decreased 
synaptic output this drug creates. One key ingredient to the balancing of this synaptic 
output appears to be the slowpoke BK channel (Cowmeadow, Krishnan et al. 2005). This 
channel is a Ca2+ binding K+ channel that allows a neuron to fire more rapidly by 
increasing the speed at which the neuron can repolarize. Faster repolarization can 
increase the number of action potentials that the neuron propagates over a discrete 
period of time, which would counteract the reduced ability of the neuron to release 
neurotransmitter. Slo has also been shown to be necessary for the formation of tolerance 
both C. elegans and vertebrates (Martin, Hendrickson et al. 2008, Davis, Scott et al. 
2014). Further, the proteins that are responsible for forming these channels possess an 
alcohol-sensing site, implicating their importance to conferring resistance to the sedating 
effects of alcohol (Bukiya, Kuntamallappanavar et al. 2014).  
Due to the small size and chemical composition of ethanol, it is able to diffuse 
across cell membranes and therefore is capable of having a wide range of effects on both 
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pre and postsynaptic neuronal compartments (Wen, Parrish et al. 2005). In particular, 
ethanol has been shown to impact membrane bulk lipids (RAO 1991). These lipids play 
an integral role in the nervous system, as they are responsible for the release of 
neurotransmitter by way of ensuring membrane trafficking occurs correctly. This 
function is critical because neurotransmitters are carried in vesicles that must be properly 
docked with the plasma membrane in order to be released into the synapse. Further, 
membrane bulk lipids have been implicated in the formation of sensitivity and tolerance 
to ethanol (RAO 1991).  
There are several Unc13 proteins present within mammals. The mUnc13 gene 
family encodes active zone proteins that function to regulate synaptic transmission.  
mUnc13-1 is necessary for synaptic transmission, whereas mUnc13-2 and mUnc13-3 
modify the kinetics of the calcium dependent replenishment of the readily releasable 
pool of vesicles containing neurotransmitters (Chen, Cooper et al. 2013). Drosophila 
contain only one Dunc13 protein. The Drosophila Dunc13 is an ortholog to mammalian 
Unc13-1, or mUnc13-1, with the function of these two proteins being conserved. These 
proteins function as priming factors for the readily releasable vesicles and assist in 
fusing vesicles with the plasma membrane when these proteins bind diacylglycerol 
(DAG), which is a membrane lipid (Figure 1). This function increases the probability of 
neurotransmitter release into the synapse, resulting in higher levels of presynaptic 
activity (Kaeser and Regehr 2017). The DAG binding site is located in the C1 domain of 
Dunc13. Alcohol can also bind to this protein domain, which in turn decreases DAG 
binding thereby decreasing synaptic output (Xu, Pany et al. 2018). Since ethanol reduces 
the activity of Dunc13, a key to tolerance may be found in the adaptations that arise 
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from the decreased activity of this protein. This effect of ethanol can be modeled 
through a genetic reduction of Dunc13, as a genetic reduction would emulate the 
reduction of Dunc13 activity that occurs upon the introduction of ethanol. Flies with a 
single copy of Dunc13 (i.e., haploinsufficient) have demonstrated a resistance to the 
sedating effects of alcohol (Xu, Pany et al. 2018).  
 The resistance to the sedating effects of ethanol in flies haploinsufficient for 
Dunc13 suggests that their neurons have undergone a homeostatic balancing of synaptic 
output that mimics the neurophysiology of the tolerant state since a tolerant fly would 
adjust to chronically reduced Dunc13 activity in the same way. As such, a tolerant like 
behavioral and physiological state to ethanol is observed in the absence of prior 
exposure to this drug. Since chronic tolerance requires transcription to drive protein 
synthesis that is responsible for conferring drug resistance and adjusting presynaptic 
activity, flies with a genetic reduction of Dunc13 can be used as a powerful tool with 
which to examine the transcriptome that develops after ethanol exposure. In this 
experiment, I examine the role of Dunc13 in driving transcriptional changes that may 
underlie its behavioral and physiological resistance to sedating levels of ethanol.   
 
 
 
 
 
 
 
 
 
 
7 
 
 
 
 
Figure 1. Diagram of the SNARE complex and associated proteins located in the 
presynaptic neuron. The C2A domain of Unc - 13 can bind RIM. RIM proteins function 
to organize synaptic output by responding to the release of calcium, and it interacts with 
the readily releasable pool of vesicles containing neurotransmitter. The C1 domain of 
Unc - 13 binds DAG that is present in the plasma membrane. DAG binding helps 
correctly position the Unc - 13 protein such that it can activate the SNARE complex, 
which results in the fusion of the vesicle with the plasma membrane, permitting the 
release of neurotransmitter into the synapse.  
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Methods 
 
 
Fly strains 
 The genetically reduced genotype was created by crossing a wildtype Canton-
S (CS) line with Dunc13P84200 / CiD line (Kyoto Stock Center DGGR #101911). These 
lines contain a transposable element that disrupts the expression of Dunc13 (Figure 2). 
Flies heterozygous for this loss-of-function mutation were bred by crossing virgin CS 
females with male Dunc13P84200 / CiD flies, resulting in a Dunc13P84200 / + genotype in 
non - CiD progeny. CiD progeny were identified by the presence of an interrupted vein 
on their wings. The presence of two CiD alleles in an embryo causes embryonic 
lethality, so the non-Cid F1 progeny of this cross contained only 1 chromosome with a 
functional copy of the gene encoding the Dunc13 protein. F1 progeny, as well as 
wildtype CS, were assayed 3-7 days after eclosing from pupae. Flies were kept in a 25°C 
incubator that was kept on a 12-hour light-dark cycle and were fed standard cornmeal 
food in vials. 
 
 
Ethanol Assay 
Ethanol was administered to flies through the use of a FlyBar that delivered 
600:600 milliliters per minute of ethanol:water vapor saturated air to 4 different vials 
(Figure 6). The FlyBar functioned by blowing air through two bubblers. One bubbler 
contained water, and the other contained ethanol. The air flowing out of both bubblers 
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was then mixed and pushed to four vials set up in parallel. Thirty flies were placed into 
each vial. Assessment of alcohol sensitivity occurred by measuring the number of flies 
that lost their ability to stand upright after falling on their backs, that is, those that have 
lost their righting reflex (LOR). Flies were placed in the assay until 90% of flies in one 
of the vials had LOR. The number of flies with LOR in each vial was counted in 5-
minute intervals (Van Der Linde, Fumagalli et al. 2014). To assess acquisition of rapid 
tolerance, CS and Dunc13P84200 / + genotypes were placed in the FlyBar until 90% LOR. 
These flies were then replaced onto food for a 4-hour recovery period. After recovery, 
flies were assayed in the FlyBar until 50% LOR. 
 
 
mRNA Collection 
 mRNA was sampled from the heads of 4 different classes of flies to 
investigate protein synthesis after measurement of rapid tolerance. Samples were 
collected 4 hours after flies were assayed in the FlyBar. Heads were collected from naïve 
CS and Dunc13P84200 / + genotypes that were exposed to water vapor during the FlyBar 
assay. Flies were placed onto food for 4 hours prior to mRNA collection. Heads were 
also collected from pre-exposed CS and Dunc13 / + genotypes that were exposed to a 
600:600 milliliters per minute of ethanol:water vapor saturated air during the FlyBar 
assay. Flies were exposed to this air until 90% LoR for the first assay. After 4 hours on 
fresh food following the exposure, flies were loaded into a 1.5mL centrifuge tube. The 
tube was then immersed in a liquid nitrogen bath until they were frozen. The frozen 
bodies were then pushed through a sieve, and 100mg of heads from each class were 
10 
 
independently placed in fresh 1.5mL tubes. 1mL of TRIzol reagent (Thermo Fisher 
Scientific, Waltham, MA) was added to the 1.5mL tubes. The 1.5mL tubes were then 
incubated for 5 minutes. Afterward, 0.2mL of chloroform was added to each tube. Tubes 
were incubated for 3 minutes. Following incubation, samples were centrifuged for 10 
minutes at 12,000 g at 4 . The supernatant was then transferred to a new 1.5mL tube. 
The liquid aqueous phase of this supernatant was placed in the 1.5mL tube. RNA was 
precipitated from this solution by adding 0.5 mL isopropanol. 
 
 
mRNA Sequencing 
 The mRNA isolated from the 4 classes of Drosophila heads, with four 
replicates of each, were sent to Novogene (Davis, CA) for library preparation and 
mRNA-sequencing. The quality of the samples was assessed prior to construction of the 
genomic library. Purity was assessed with a Nanodrop to quantify the amount of mRNA 
present in the sample. Samples then underwent electrophoresis in an agarose gel to 
determine if the samples had been degraded or contaminated. RNA integrity was then 
assessed through use of an Agilent 2100. After quality control, mRNA was enriched 
through use of oligo DT beads that bind to the poly A tail present at the end of mRNA. 
This enriched mRNA was then fragmented in a fragmentation buffer that randomly cut 
the pieces of mRNA into smaller segments. These segments were then introduced to a 
reverse transcriptase that was used to form a cDNA. After the first strand of the cDNA 
was formed, the complementary strand was generated through nick-translation using 
Illumina buffer, RNase H, and E. Coli polymerase I. The double stranded cDNA was 
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then purified and enriched. Following this process, the cDNA library was sequenced in 
an Illumina machine. These sequences were then mapped to a reference genome using 
the HISAT2 algorithm to determine which genes were present. The degree to which a 
gene was expressed was measured through quantification of transcript abundance. 
Transcript abundance was estimated by counting the number of reads from the cDNA 
library that could be mapped to a discrete gene using RNA-seq. Since longer genes will 
have higher read counts, fragments per kilobase of transcript sequence per millions of 
base pairs sequenced (FPKM) was used to normalize the data. FPKM takes gene length 
in account when assessing the number of read counts when determining transcript 
abundance (Mortazavi, Williams et al. 2008). Differential gene expression was 
determined using DESeq software to create a model dependent estimation of p-values 
using the normalized readcount values (Dillies, Rau et al. 2013).Genes that had a p-value 
of <0.05 were considered to be differentially expressed. 
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Figure 2. Diagram of the location of the transposable element insertion site on the 4th 
chromosome, which inhibited expression of Dunc13. The element was inserted at 
nucleotide 2441, which is at the end of the first C2 domain of this protein.   
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Figure 3. FlyBar diagram detailing the layout of the device used to induce sedation (van 
der Linde, Fumagalli et al. 2014). Dry air is blown through flasks containing either 
ethanol or water. The air that bubbles out of these flasks is then fed into an empty flask 
where it is mixed. This mixture is then fed to 4 vials. Sedation level was assessed in the 
fly vials containing 30 flies per vial. 
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Results 
 
 
To test the hypothesis that the reducing Dunc13 activity can result in the 
formation of tolerance, we started by testing the prediction that flies with reduced 
Dunc13 activity, Dunc13P84200/+ heterozygotes, would show a difference in the 
formation of rapid tolerance.   As seen previously (Xu, et al. 2018), flies heterozygous 
for the Dunc13P84200 mutation took a considerably longer time for 50% of the flies to 
lose their righting reflex, or to reach 50% LoR (Figure 4). LoR has been equated with 
sedation, so measuring the rate at which this process occurred over time permitted the 
study of resistance to ethanol. Further, wildtype CS flies took much longer to reach 50% 
LoR after a previous binge exposure to ethanol, demonstrating the formation of rapid 
tolerance (Figure 4).  Dunc13P84200/+ heterozygotes also took longer to reach 50% LoR 
after previous ethanol exposure, indicating that they too can form further rapid tolerance. 
These mutants also took longer to reach 50% LoR when compared to pre-exposed 
wildtype CS flies and displayed comparable levels of tolerance. 
 We next tested the prediction that Dunc13P84200/+ heterozygotes would show 
differential transcriptional responses to sedating levels of ethanol.   mRNA samples 
obtained from naïve CS flies and Dunc13P84200/+ heterozygotes, as well as CS and 
Dunc13P84200/+ heterozygotes that received an ethanol binge exposure, were compared to 
determine the genes that were differentially expressed in response to ethanol treatment. 
A gene was determined to be differentially expressed if it had a value of a log2 fold 
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change that was greater than 1 between the two samples and a q-value of less than 0.005. 
The q-values were generated using multiple hypothesis tests employing the Benjamini–
Hochberg procedure (Benjamini and Hochberg 1995). A q-value is a p-value that has 
been adjusted to account for the likelihood of a false positive result, or the false 
discovery rate (FDR). With a q-value of 0.005, one can expect a false positive 0.5% of 
the time (Aubert, Bar-Hen et al. 2004). This value permits a high degree of certainty that 
a gene is differentially expressed. 
Previously exposed CS flies and naïve Dunc13P84200/+ heterozygotes had 1087 
genes that were differentially up regulated and 87 differentially down regulated genes 
(Figure 5A; Appendix). When comparing previously exposed Dunc13P84200/+ 
heterozygotes to naïve CS flies, 8 differentially up regulated genes and 65 differentially 
down regulated genes were found (Figure 5B). Previously exposed CS flies and naïve 
CS flies had 41 differentially up regulated genes and 99 genes that were differentially 
down regulated (Figure 5C). CS and Dunc13P84200/+ heterozygotes that were both 
previously exposed to ethanol had 4 genes that were differentially up regulated and 6 
genes that were differentially down regulated (Figure 5D). Naïve CS flies and naïve 
Dunc13P84200/+ heterozygotes had 6 different genes that were up regulated and 7 that 
were down regulated (Figure 5E). Interestingly, naïve and previously exposed 
Dunc13P84200/+ heterozygotes did not have any genes that were differentially expressed. 
The transcriptional response of Dunc13P84200/+ heterozygotes did not significantly 
change 4 hours after ethanol exposure, indicating that these mutants are transcriptionally 
resistant to ethanol exposure. A total of 1281 unique genes were identified to be 
differentially expressed between all 4 classes of tested flies. 129 of these genes were 
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found to be differentially expressed between 2 or more classes, with 6 of these genes 
being shared with 3 classes, and 4 of these genes being shared across all 4 classes.  
Gene ontology term enrichment was used to classify the biological processes 
impacted by statistically significant differentially expressed genes (Young, Wakefield et 
al. 2010). The function of a particular gene product is placed in a general class, allowing 
the number of genes that impact that particular process to be interpreted through this 
classification. Genes responsible for stress response were among the most differentially 
expressed between previously exposed and naïve CS flies. Cuticle development genes 
were also quite impacted (Figure 6A). This was also the case when comparing 
previously exposed Dunc13P84200/+ heterozygotes to naïve CS flies, although single and 
multi-cellular organismal processes contained more genes that experienced differential 
expression (Figure 6B). The majority of the genes in both of these comparisons were 
down regulated. Conversely, most of the genes that were differentially expressed 
between previously exposed CS flies and naïve Dunc13P84200/+ heterozygotes were up 
regulated, with genes affecting proteolysis and transmembrane transport being the most 
numerous (Figure 6C). Many of the differentially expressed genes found between 
previously exposed Dunc13P84200/+ heterozygotes and previously exposed CS flies 
impacted metabolic processes (Figure 6D). This was also observed when comparing 
naïve Dunc13P84200/+ heterozygotes to naïve CS flies (Figure 6E). Dunc13 expression 
was not found to be differentially expressed between any of the classes, although ry 
expression was found to be differentially expressed between tolerant CS flies vs naïve  
Dunc13P84200/+ heterozygotes, as well as between naïve CS vs naïve  Dunc13P84200/+ 
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heterozygotes. A complete list of genes that were found to be differentially regulated 
between each tested class can be found in the appendix. 
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Figure 4.  These values represent the amount of time taken for 50% of flies to lose the 
loss of righting reflex for each condition. Dunc13 mutants take longer to reach 50% 
LoR, and this time increases with previous exposure. Pre-exposed flies were treated 
with ethanol:water vapor until 90% LoR 4 hours prior to data collection. 
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Figure 5. Volcano plots of differentially expressed genes derived from mRNA samples 
collected from 4 classes of flies, where the X-axis displays the fold change in gene 
expression between samples, and the Y-axis displays the significance of the differential 
gene expression. Chart titles label Dn_Naive for Dunc13P84200/+ naïve flies, Dn_EtOH 
for previously exposed Dunc13P84200/+ flies, CS_EtOH for previously exposed Canton-
S flies, and CS_Naive for naïve Canton-S flies. 
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Figure 6. Gene ontology (GO) enrichment bar graphs of differentially expressed genes. 
GO terms are derived from bioinformatics collected a wide range of species (Young, 
Wakefield et al. 2010). This permits a uniform presentation of the molecular processes 
impacted by a particular gene from a discrete species. The biological process impacted 
by the genes that are differentially expressed genes are plotted on the Y-axis, and the 
number of genes for each process are plotted on the X-axis. 
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Figure 7. Pictured is a model for the proposed presynaptic homeostatic response 
generated by alcohol. Alcohol interacts with Dunc13 which decreases synaptic output in 
the naïve synapse. Haploinsufficient Dunc13 flies have already undergone such 
presynaptic modification so that output remains balanced more balanced vs. naïve flies 
in the presence of alcohol. 
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Figure 8. Heat map wherein genes that share similar expression patterns are clustered 
together with regions of different colors denoting relative expression levels of these gene 
clusters. The color range represents the log10 of the FPKM values +1, where red 
indicates a higher number of transcript fragments, and blue indicates a lower amount of 
transcript fragments found for a particular gene cluster. Chart titles label Dn_Naive for 
Dunc13P84200/+ naïve flies, Dn_EtOH for previously exposed Dunc13P84200/+ flies, 
CS_EtOH for previously exposed Canton-S flies, and CS_Naive for naïve Canton-S 
flies. 
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Discussion 
 
 
 This study was intended to investigate the role that Dunc13, a Drosophila 
ortholog of Unc - 13, plays in the formation of tolerance to ethanol. Dunc13 expression 
was genetically reduced by 50% in the Dunc13 mutants used in this experiment, which 
created a phenotype of naïve resistance to the sedating effects of ethanol (Das, Xu et al. 
2013). In this work, we demonstrated that Dunc13P84200/+ heterozygotes are still capable 
of forming behavioral tolerance, leading to an even further reduction in ethanol sedation 
sensitivity.  Moreover, we identified a number of genes that were differentially 
expressed in response to a binge exposure to ethanol from wildtype and haploinsufficient 
Dunc13P84200/+ heterozygous flies. Comparison of the transcriptome of these two 
genotypes under two different conditions yielded 1281 total genes that were 
differentially expressed between all 4 classes of flies that samples were collected from 
(Figure 5). These results indicate Dunc13P84200/+ heterozygotes are generally resistant to 
major changes in the level of ethanol induced transcription, as there were not any genes 
identified to be differentially expressed between naïve and previously exposed 
Dunc13P84200/+ heterozygotes. Further, exposing Dunc13P84200/+ heterozygous flies to 
ethanol brings their gene expression patterns closer to that observed in naïve wildtype 
flies. Together, these changes suggest an important effect of reducing Dunc13 activity 
on the dynamics of tolerance formation in Drosophila melanogaster. 
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A role for Dunc13 in ethanol tolerance formation 
           Since ethanol binds to the C1 domain found in Dunc13 and reduces its 
activity, a naïve prediction would be that flies with half of the normal expression of this 
protein would more sensitive to ethanol. This prediction, however, was not the case. 
Naïve Dunc13 mutants that had not previously been exposed to ethanol took much 
longer to reach ½ LOR when compared to naïve CS flies, indicating that 
the Dunc13 mutants were less sensitive to binge ethanol exposure. Alcohol binding to 
the C1 domain of Dunc13 hinders the activity of this protein, which should decrease 
synaptic output. Similarly, a genetic reduction of Dunc13 decreases the total activity of 
this protein. A homeostatic response to both of these conditions would create an 
environment in which reduced Dunc13 activity is tolerated. The naïve resistance to 
alcohol conferred by this mutation implicates Dunc13 as a contributing factor to the 
formation of tolerance. Further, the active zone of the presynaptic compartment has been 
linked as an effector for ethanol. This is due to the observation that within the 
presynaptic neuron, ethanol does not decrease the number of action potentials that are 
propagated through a neuron. A decrease in the amount of synaptic vesicle fusion has 
been observed, implying the machinery responsible for releasing neurotransmitter is 
impacted by ethanol (Xu, Pany et al. 2018). Dunc13 is a presynaptic protein found in the 
active zone that is required for synaptic vesicle exocytosis (Figure 1). A genetic 
reduction of this protein would be predicted to reduce the ability of the neuron to release 
neurotransmitter but should not alter the number of action potentials the neuron could 
carry per unit of time. The homeostatic response of a neuron to this may mimic the 
homeostatic response that is generated through exposure to ethanol (Figure 7).  
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Transcriptional responses to ethanol in wildtype flies 
 Analysis of the mRNA samples yielded 1281 unique genes that were 
differentially expressed between the 4 classes of flies that samples were collected from.  
Previous work from several labs has found differential gene expression in Drosophila 
after ethanol exposure. The Mackay lab found 582 genes that underwent differential 
expression after ethanol exposure  (Morozova, Anholt et al. 2006).  We found 71 
differentially expressed genes that were also differentially expressed in the Morozova 
study. The Wolf lab also conducted a similar study and identified 721 genes that were 
differentially transcribed, and of these, 35 genes were shared with our study (Kong, 
Allouche et al. 2010). The Davis lab also examined genes that experienced differential 
transcription in response to ethanol, and found 647 genes (Urizar, Yang et al. 2007). In 
this study, 34 of these genes were also found to be differentially expressed in our results. 
When comparing our results to all 3 of these studies, 2 genes were found to be shared 
across these studies. These genes were CG9497 and HmgZ, which were observed to be 
down regulated in all of these studies. These 2 genes were found in our results to be 
differentially expressed between the tolerant CS flies and naïve Dunc13P84200/+ 
heterozygotes. In total, 10, 12, and 21 differentially expressed genes were shared with 
the CS naïve vs. CS pre exposed flies used in this experiment and those found in the 
Mackay lab, Wolf lab, and Davis lab, respectively. Hormone receptors and antigen 5-
related genes were shared with the Mackay lab. Heat shock proteins and cuticular 
proteins were shared with the Wolf lab, and several accessory gland proteins were 
shared with the Davis lab. The large amount of genes found in this study that impact 
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metabolic processes, stress responses, and innate immunity are significant in that these 
genes are suggested as impacting the same biological processes that play a role in the 
action of drug abuse in mammals (Kong, Allouche et al. 2010). This further implicates 
the necessity of these genes in the response to ethanol. 
However, each of these studies used different methods to examine differential 
gene expression.  In the Morozova experiment, fly heads were collected 2 hours after the 
last exposure to ethanol, rather than the 4 hours that was used in this experiment. In the 
Kong experiment, flies were exposed to ethanol saturated air for 30 minutes, and were 
allowed 4 hours to recover before RNA was extracted. They did not quantify sedation 
levels using %LoR as was done in this experiment. In the Urizar, et al. paper, flies were 
exposed to several concentrations of ethanol saturated air over a 24 hour period, and 
RNA was extracted immediately after the last ethanol exposure. Be that as it may, the 
role that several of these genes play in the responses to ethanol is corroborated through 
the process of identification across multiple similar studies.  
 
The Effect of Dunc13 mutations transcriptional responses to ethanol 
Of note, our samples did not yield any genes that were differentially expressed 
significantly between the Dunc13P84200/+ heterozygotes that received a binge exposure 
and naïve Dunc13P84200/+ heterozygotes. This means that one copy of the Dunc13 
mutation created a neuronal state that was transcriptionally resistant to the acquisition of 
rapid tolerance. These results further implicate the critical role of Dunc13 in the 
development of ethanol tolerance considering that the mutation used in this experiment 
29 
 
created a phenotype that was less sensitive to ethanol without previous exposure to this 
substance. 
 The function of many of the differentially expressed genes fit the context of 
alcohol exposure in that these genes play a role in the stress response. The high numbers 
of genes playing a role in transmembrane transport that were observed to be up regulated 
in the previously exposed CS vs. naïve Dunc13P84200/+ heterozygotes are significant 
considering the role that Dunc13 plays in the presynaptic compartment (Figure 1). 
Interestingly, Dunc13 expression was not observed to be differentially regulated 
between any of the classes. This might be due to the time at which mRNA was extracted 
from the fly heads, as different genes can experience a different transcription rate at 
different times. Notably, ry expression was observed to be different in the 2 analyses 
comparing naïve Dunc13P84200/+ heterozygotes to naïve CS and tolerant CS flies. 
Slowpoke was expected to experience differential expression since this protein has been 
found to be necessary for the acquisition of tolerance (Cowmeadow, Krishnan et al. 
2005). Although it was not initially observed to be differentially expressed, this might be 
due to alternative splicing events that created an isoform of mRNA that was not 
registered through the algorithm used for the analysis of our sequences or because 
slowpoke neural expression occurs at a time point that has not yet investigated.  
 Broad conclusions can be drawn from the heat cluster diagram (Figure 8). 
This figure details genes that are clustered together that share similar expression 
patterns. The Dunc13P84200/+ heterozygotes appear to be much less responsive to 
ethanol, as gene expression in the naïve Dunc13P84200/+ heterozygotes starts quite low. 
When these heterozygotes are introduced to ethanol, gene expression increases, but not 
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nearly as much as is seen between the previously exposed CS flies and naïve CS flies. 
This might be similar to a phenomenon observed in chronic alcoholics, in that they 
require ethanol administration to return to a normal set point since their brain has 
become very much adapted to the presence of this substance (Gilpin and Koob 2008). 
The heat cluster profile of previously exposed Dunc13P84200/+ heterozygotes  is much 
closer to that of naïve CS flies, which might be a demonstration the effects of the 
counter-adaptive theory of drug tolerance wherein the adaptations that arise in response 
to a drug give rise to the withdrawal symptoms associated with removal of the drug 
(Eddy, Halbach et al. 1965).  This can be contrasted to the physiology of a neuron that is 
beginning to become adapted to the presence of ethanol in the case of the previously 
exposed CS flies, which would require synthesis of proteins that would help counteract 
ethanol’s effect on the nervous system. Gene expression patterns increase rather 
dramatically when CS flies are exposed to ethanol, which is seen when comparing the 
naïve CS heat cluster to previously exposed CS flies. 
 
Summary  
 The data presented in this experiment provides further support for a role for 
Dunc13, an ortholog of mammalian Unc – 13, in the formation of tolerance to ethanol. 
The responses that are elicited as a result of decreasing Dunc13 may help lead to a better 
understanding of the neurophysiology of the addicted brain. Manipulation of the 
physiology of a neuron with reduced Dunc13 activity to create a heightened sensitivity 
to ethanol has significant potential to help reduce the probability of developing 
alcoholism in people. A better understanding of the molecular changes that result from 
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reducing Dunc13 activity, induced genetically or through alcohol binding, may provide 
needed information to help with finding new therapies for the addition to alcohol. The 
societal benefits that could come with this discovery are immense, as the predisposition 
to become an alcoholic would become reduced, thus alleviating much of the suffering 
that this condition unfortunately confers.  
 
Future Work/Unanswered Questions: 
A major question that remains pertains to the timescale of the transcriptional 
resistance to ethanol that is created through a genetic decrease of Dunc13 to 50% of 
normal levels. Since the flies used in this experiment experienced a genetic decrease of 
Dunc13, their physiology mimics that of a chronic depression of Dunc13. Perhaps the 
length of time these flies experienced reduced Dunc13 activity contributed to their 
transcriptional resistance. It would be of interest to examine flies with an inducible 
mechanism of Dunc13 reduction, such as with RNAi’s, to see if this effect is still 
observed. It would also be of interest to quantify the level of Dunc13 reduction required 
to elicit a phenotype that is resistant to ethanol, perhaps also through the use of RNAi 
lines. 
Another question rests in elucidating why neither Dunc13 nor slowpoke were 
found to be differentially expressed between any of the classes of flies sequenced in this 
experiment. One may expect Dunc13 to be differentially expressed between one of the 
CS classes vs. a Dunc13 class since the Dunc13 flies have half the amount of Dunc13 
present. This could potentially cause an up regulation of Dunc13 in CS flies as their 
neurons have not yet adjusted to the reduction of Dunc13 that occurs when ethanol is 
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introduced to their system. Further, one may also expect slowpoke to be differentially 
expressed because this gene has shown to be necessary for the acquisition of tolerance. 
Since wildtype CS flies can acquire tolerance after one exposure to ethanol, the slo gene 
would be expected to potentially be differentially expressed when previously exposed 
CS flies are compared to naïve CS flies. This gene has also not been found to be 
differentially expressed in the Kong, Morozova, or Urizar experiments (Morozova, 
Anholt et al. 2006, Kong, Allouche et al. 2010, Urizar, Yang et al. 2007). Slowpoke 
expression peaks between 21 and 24 hours after ethanol exposure, which matches the 
timeline during which RNA was collected from the flies used in the Urizar experiment 
(Cowmeadow, Krishnan et al. 2006). Perhaps this gene could be located through 
searching for the particular slowpoke promoter responsible for neural expression. 
Dunc13 expression might be further elucidated through gathering more sequences at a 
different time point after ethanol exposure. We used a 4-hour time point, so if the 
induction of slowpoke expression following ethanol exposure is later than that, we may 
have missed it in our experiment. 
Further, it would be of interest to see if introducing a mutation to Dunc13 in the 
C1 domain of this protein would reduce the extent of the ethanol resistivity observed in 
Dunc13P84200/+ heterozygotes. Alcohol binds to the C1 domain of this protein, and by 
substituting a glutamate residue present in the C1 domain of Munc13-1 with histidine, 
alanine, or leucine residues, alcohol binding has been reduced (Das, Xu et al. 2013). If 
this amino acid substitution altered the phenotype of ethanol resistivity observed in 
Dunc13P84200/+ heterozygotes, further investigation could yield a more significant basis 
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with which to investigate therapy to reduce the predisposition to alcohol conferred by a 
reduced naïve sensitivity to the drug. 
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Appendix 
 
CS EtOH vs CS Naïve Down Regulated Genes 
 
Gene_id	
readcount_CS_Et
OH	
readcount_CS_Nai
ve	
log2FoldChan
ge	 pval	 padj	 Gene	name	 Gene	description	
FBgn000027
7	 12.08686	 99.92784	 -3.0474	
0.00012
6	 0.02062	 CecA2	 Cecropin	A2	[Source:FlyBase;Acc:FBgn0000277]	
FBgn000027
8	 4.334456	 62.60015	 -3.8522	 0.00022	
0.03005
5	 CecB	 Cecropin	B	[Source:FlyBase;Acc:FBgn0000278]	
FBgn000027
9	 18.68218	 229.2019	 -3.6169	
5.47E-
11	
7.95E-
08	 CecC	 Cecropin	C	[Source:FlyBase;Acc:FBgn0000279]	
FBgn000122
4	 211.4219	 2165.981	 -3.3568	
3.19E-
06	
0.00137
7	 Hsp23	 Heat	shock	protein	23	[Source:FlyBase;Acc:FBgn0001224]	
FBgn000122
5	 1090.715	 3788.435	 -1.7963	
1.02E-
12	
2.54E-
09	 Hsp26	 Heat	shock	protein	26	[Source:FlyBase;Acc:FBgn0001225]	
FBgn000123
0	 388.9809	 3221.609	 -3.05	
5.58E-
06	
0.00212
4	 Hsp68	 Heat	shock	protein	68	[Source:FlyBase;Acc:FBgn0001230]	
FBgn000131
1	 66.26387	 831.4676	 -3.6494	
1.18E-
05	
0.00363
3	 kkv	 krotzkopf	verkehrt	[Source:FlyBase;Acc:FBgn0001311]	
FBgn000244
0	 0.88954	 45.94843	 -5.6908	
6.86E-
05	
0.01260
1	 l(3)mbn	
lethal	(3)	malignant	blood	neoplasm	
[Source:FlyBase;Acc:FBgn0002440]	
FBgn000457
7	 8.077192	 343.8112	 -5.4116	
4.26E-
06	
0.00175
9	 Pxd	 Peroxidase	[Source:FlyBase;Acc:FBgn0004577]	
FBgn000477
7	 45.70157	 178.4688	 -1.9654	 0.00019	
0.02729
6	 Ccp84Ag	 -	
FBgn000478
2	 20.68765	 367.2438	 -4.1499	
6.96E-
11	
9.27E-
08	 Ccp84Ab	 -	
FBgn000478
3	 8.316219	 109.4264	 -3.7179	
1.40E-
06	
0.00069
9	 Ccp84Aa	 -	
FBgn000566
4	 221.814	 2444.635	 -3.4622	
2.03E-
09	
2.50E-
06	 Crys	 Crystallin	[Source:FlyBase;Acc:FBgn0005664]	
FBgn001204
2	 12.13349	 212.2591	 -4.1288	
2.14E-
12	
3.97E-
09	 AttA	 Attacin-A	[Source:FlyBase;Acc:FBgn0012042]	
FBgn001327
9	 13.43031	 117.8658	 -3.1336	
1.18E-
05	
0.00363
3	 Hsp70Bc	 Heat-shock-protein-70Bc	[Source:FlyBase;Acc:FBgn0013279]	
FBgn001445
4	 295.2352	 6153.013	 -4.3814	
3.19E-
09	
3.40E-
06	 Acp1	 Adult	cuticle	protein	1	[Source:FlyBase;Acc:FBgn0014454]	
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FBgn001485
9	 521.3795	 1142.46	 -1.1317	
1.13E-
05	
0.00362
1	 Hr38	 Hormone	receptor-like	in	38	[Source:FlyBase;Acc:FBgn0014859]	
FBgn002354
9	 667.7189	 1240.392	 -0.89348	
0.00018
9	
0.02729
6	 Mct1	
Monocarboxylate	transporter	1	
[Source:FlyBase;Acc:FBgn0023549]	
FBgn002498
9	 35.7756	 254.6189	 -2.8313	
9.02E-
06	
0.00320
5	 CG3777	 -	
FBgn002583
5	 9.913822	 112.2291	 -3.5009	
3.14E-
06	
0.00137
7	 CG17707	 -	
FBgn002607
7	 536.8423	 2337.713	 -2.1225	
0.00028
3	
0.03622
4	 Gasp	 -	
FBgn002760
0	 67.10813	 514.6215	 -2.939	
5.22E-
05	 0.01018	 obst-B	 obstructor-B	[Source:FlyBase;Acc:FBgn0027600]	
FBgn002854
4	 141.8437	 6503.46	 -5.5188	
6.12E-
07	
0.00039
2	 CG16884	 -	
FBgn002857
3	 22.207	 131.3641	 -2.5645	
6.66E-
05	
0.01252
2	 prc	 pericardin	[Source:FlyBase;Acc:FBgn0028573]	
FBgn002893
8	 29.5853	 145.0026	 -2.2931	
0.00011
4	
0.01919
4	 CG16886	 -	
FBgn002957
3	 13.00416	 135.09	 -3.3769	
0.00036
7	
0.04316
3	 CG14770	 -	
FBgn003007
3	 180.8376	 733.3579	 -2.0198	
1.99E-
05	
0.00520
2	 CG10962	 -	
FBgn003011
4	 711.66	 2558.166	 -1.8458	
9.53E-
08	
8.46E-
05	 CG17754	 -	
FBgn003035
7	 183.0712	 1730.016	 -3.2403	
7.39E-
07	
0.00045
4	 Sclp	 -	
FBgn003039
8	 103.7878	 381.7042	 -1.8788	
5.23E-
07	
0.00034
8	 Cpr11B	 Cuticular	protein	11B	[Source:FlyBase;Acc:FBgn0030398]	
FBgn003056
2	 88.22783	 266.1174	 -1.5928	
0.00017
9	
0.02676
8	 CG9400	 -	
FBgn003059
3	 4701.972	 13914.87	 -1.5653	
0.00013
1	
0.02100
7	 CG9512	 -	
FBgn003082
9	 2.553075	 812.864	 -8.3146	
2.63E-
06	
0.00120
2	 CG12998	 -	
FBgn003083
0	 27.75224	 4065.09	 -7.1945	
1.49E-
23	
1.19E-
19	 CG5172	 -	
FBgn003169
2	 2540.84	 4538.243	 -0.83683	
0.00025
5	
0.03344
6	 TpnC25D	 Troponin	C	at	25D	[Source:FlyBase;Acc:FBgn0031692]	
FBgn003193
9	 99.23904	 306.1607	 -1.6253	
7.84E-
05	
0.01407
4	 CG13796	 -	
FBgn003194
0	 548.4623	 12499.7	 -4.5104	
1.88E-
05	
0.00501
4	 CG7214	 -	
FBgn003194
2	 3809.114	 35481.11	 -3.2195	
2.43E-
05	
0.00594
5	 CG7203	 -	
39 
 
FBgn003197
1	 2338.648	 4027.273	 -0.78413	
4.91E-
05	
0.00990
6	 Sirup	
Starvation-upregulated	protein	
[Source:FlyBase;Acc:FBgn0031971]	
FBgn003228
3	 414.1255	 1451.12	 -1.809	
1.07E-
13	
4.26E-
10	 CG7296	 -	
FBgn003253
8	 374.775	 9126.872	 -4.606	
1.12E-
05	
0.00362
1	 CG16885	 -	
FBgn003280
3	 124.007	 490.1267	 -1.9827	
4.25E-
05	
0.00894
5	 CG13082	 -	
FBgn003330
8	 255.7412	 11892.63	 -5.5392	
1.02E-
06	
0.00058
2	 CG8736	 -	
FBgn003359
3	 732.9393	 1655.676	 -1.1757	
1.66E-
05	
0.00458
5	 Listericin	 -	
FBgn003366
7	 16.36578	 101.0256	 -2.626	
0.00030
1	
0.03788
5	 reb	 rebuf	[Source:FlyBase;Acc:FBgn0033667]	
FBgn003366
8	 103.3476	 354.1221	 -1.7767	
0.00010
4	
0.01762
5	 exp	 expansion	[Source:FlyBase;Acc:FBgn0033668]	
FBgn003373
0	 518.7329	 1256.471	 -1.2763	 0.00027	
0.03479
1	 Cpr49Ag	 Cuticular	protein	49Ag	[Source:FlyBase;Acc:FBgn0033730]	
FBgn003381
7	 426.4968	 829.3195	 -0.95939	
0.00032
4	
0.03921
5	 GstE14	 Glutathione	S	transferase	E14	[Source:FlyBase;Acc:FBgn0033817]	
FBgn003383
0	 16.68181	 426.0812	 -4.6748	
5.13E-
11	
7.95E-
08	 CG10814	 -	
FBgn003386
9	 14.41905	 107.0528	 -2.8923	
0.00026
3	
0.03411
9	 Cpr50Cb	 Cuticular	protein	50Cb	[Source:FlyBase;Acc:FBgn0033869]	
FBgn003425
3	 140.0229	 466.5835	 -1.7365	
0.00029
9	
0.03788
5	 CG10936	 -	
FBgn003440
7	 246.2398	 786.8551	 -1.676	
2.30E-
05	
0.00584
2	 DptB	 Diptericin	B	[Source:FlyBase;Acc:FBgn0034407]	
FBgn003451
1	 583.8397	 1137.583	 -0.96233	
9.56E-
05	
0.01678
7	 GNBP-like3	 GNBP-like	3	[Source:FlyBase;Acc:FBgn0034511]	
FBgn003470
9	 1298.258	 2620.007	 -1.013	
1.30E-
06	
0.00066
8	 Swim	
Secreted	Wg-interacting	molecule	
[Source:FlyBase;Acc:FBgn0034709]	
FBgn003497
4	 54.01924	 457.5928	 -3.0825	
4.51E-
05	
0.00936
7	 CG16786	 -	
FBgn003517
3	 2196.298	 3573.255	 -0.70217	
0.00031
6	
0.03898
2	 CG13907	 -	
FBgn003528
1	 59.70769	 2892.808	 -5.5984	
1.08E-
05	
0.00360
6	 Cpr62Bc	 Cuticular	protein	62Bc	[Source:FlyBase;Acc:FBgn0035281]	
FBgn003539
8	 46.86365	 468.8877	 -3.3227	
3.63E-
07	
0.00025
2	 Cht7	 Chitinase	7	[Source:FlyBase;Acc:FBgn0035398]	
FBgn003551
0	 9.042072	 168.022	 -4.2159	
0.00025
3	
0.03344
6	 Cpr64Aa	 Cuticular	protein	64Aa	[Source:FlyBase;Acc:FBgn0035510]	
FBgn003554
6	 2.360733	 85.9583	 -5.1863	
1.87E-
07	
0.00015
8	 CG11345	 -	
40 
 
FBgn003580
6	 547.8492	 1200.945	 -1.1323	
0.00030
3	
0.03789
1	 PGRP-SD	 Peptidoglycan	recognition	protein	
FBgn003584
4	 41.12855	 401.7634	 -3.2881	
9.51E-
06	
0.00329
2	 CG13676	 -	
FBgn003632
3	 6.063274	 168.5679	 -4.7971	
1.10E-
12	
2.54E-
09	 CG14118	 -	
FBgn003658
5	 18.23084	 168.6557	 -3.2096	
9.28E-
08	
8.46E-
05	 CG13071	 -	
FBgn003659
0	 2.633655	 363.8376	 -7.1101	
5.39E-
06	
0.00210
1	 CG13065	 -	
FBgn003660
0	 16.15145	 1079.245	 -6.0622	
2.51E-
09	
2.86E-
06	 CG13043	 -	
FBgn003688
1	 96.29855	 597.0268	 -2.6322	
9.68E-
06	
0.00329
2	 Cpr76Bd	 Cuticular	protein	76Bd	[Source:FlyBase;Acc:FBgn0036881]	
FBgn003699
2	 982.7635	 3076.074	 -1.6462	
2.26E-
05	
0.00583
2	 CG11796	 -	
FBgn003793
3	 532.2624	 1186.256	 -1.1562	
5.93E-
05	
0.01129
3	 Ho	 Heme	oxygenase	[Source:FlyBase;Acc:FBgn0037933]	
FBgn003818
0	 42.95576	 664.5597	 -3.9515	
0.00034
5	
0.04110
2	 Cht5	 Chitinase	5	[Source:FlyBase;Acc:FBgn0038180]	
FBgn003840
5	 49.58789	 402.1712	 -3.0197	
8.06E-
06	
0.00292
8	 CG8927	 -	
FBgn003851
1	 2.650399	 71.76672	 -4.759	
4.29E-
06	
0.00175
9	 cysu	 Curly	Su	[Source:FlyBase;Acc:FBgn0038511]	
FBgn003872
0	 627.04	 1267.229	 -1.015	
2.49E-
05	
0.00594
6	 CG6231	 -	
FBgn003916
1	 145.8158	 422.7548	 -1.5357	
0.00037
4	
0.04364
2	 CG13606	 -	
FBgn003932
4	 293.7147	 723.4422	 -1.3005	
6.81E-
06	
0.00253
1	 CG10553	 -	
FBgn003948
0	 45.8912	 974.3981	 -4.4082	
1.84E-
05	
0.00497
8	 Cpr97Ea	 Cuticular	protein	97Ea	[Source:FlyBase;Acc:FBgn0039480]	
FBgn003948
1	 168.0674	 1677.232	 -3.319	
0.00019
9	 0.02797	 Cpr97Eb	 Cuticular	protein	97Eb	[Source:FlyBase;Acc:FBgn0039481]	
FBgn003959
3	 107.8783	 391.6244	 -1.8601	
1.58E-
06	
0.00076
5	 Sid	 Stress	induced	DNase	[Source:FlyBase;Acc:FBgn0039593]	
FBgn003980
5	 254.1249	 4757.727	 -4.2267	
1.60E-
05	 0.00452	 Cpr100A	 Cuticular	protein	100A	[Source:FlyBase;Acc:FBgn0039805]	
FBgn004034
3	 37.23152	 156.2689	 -2.0694	
0.00019
5	
0.02758
4	 CG3713	 -	
FBgn004035
9	 7.05831	 111.9498	 -3.9874	
2.94E-
07	
0.00021
4	 CG11380	 -	
FBgn004063
7	 348.2304	 5273.17	 -3.9206	
2.23E-
12	
3.97E-
09	 CG11458	 -	
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FBgn004079
4	 15.35109	 112.3822	 -2.872	
4.96E-
05	
0.00990
6	 CG13056	 -	
FBgn004157
9	 428.957	 1897.547	 -2.1452	
1.11E-
12	
2.54E-
09	 AttC	 Attacin-C	[Source:FlyBase;Acc:FBgn0041579]	
FBgn004158
1	 152.5072	 1326.888	 -3.1211	
8.80E-
29	
1.41E-
24	 AttB	 Attacin-B	[Source:FlyBase;Acc:FBgn0041581]	
FBgn004220
1	 11336.9	 44988.37	 -1.9885	
0.00038
6	 0.04469	 Nplp3	 Neuropeptide-like	precursor	3	[Source:FlyBase;Acc:FBgn0042201]	
FBgn004687
5	 20.75295	 134.5497	 -2.6968	
0.00015
5	
0.02375
7	 Obp83g	 Odorant-binding	protein	83g	[Source:FlyBase;Acc:FBgn0046875]	
FBgn005249
9	 41.38512	 241.262	 -2.5434	
0.00016
3	
0.02474
6	 Cda4	 Chitin	deacetylase-like	4	[Source:FlyBase;Acc:FBgn0052499]	
FBgn005286
5	 1.412587	 45.21927	 -5.0005	
0.00023
4	
0.03148
9	
alphagamma-
element:CR3286	 -	
FBgn005819
8	 31.22643	 213.4753	 -2.7732	
1.14E-
06	 0.00063	 CG40198	 -	
FBgn008258
2	 3797.971	 8620.861	 -1.1826	
4.12E-
05	
0.00878
3	 tmod	 tropomodulin	[Source:FlyBase;Acc:FBgn0082582]	
FBgn008535
6	 52.34653	 455.8872	 -3.1225	
7.81E-
16	
4.16E-
12	 CG34327	 -	
FBgn008634
8	 306.5639	 980.2581	 -1.677	
3.81E-
05	
0.00823
3	 se	 sepia	[Source:FlyBase;Acc:FBgn0086348]	
FBgn026001
1	 69.22906	 308.713	 -2.1568	
2.69E-
07	
0.00020
5	 NimC4	 Nimrod	C4	[Source:FlyBase;Acc:FBgn0260011]	
FBgn026047
9	 112.1291	 2527.284	 -4.4944	
9.11E-
08	
8.46E-
05	 CG31904	 -	
FBgn026065
3	 244.8346	 2104.805	 -3.1038	
2.35E-
05	
0.00587
3	 serp	 serpentine	[Source:FlyBase;Acc:FBgn0260653]	
FBgn026134
1	 285.628	 2459.314	 -3.106	
2.45E-
05	
0.00594
5	 verm	 vermiform	[Source:FlyBase;Acc:FBgn0261341]	
FBgn026313
2	 146.4883	 406.0527	 -1.4709	
3.25E-
05	
0.00731
1	 Cht6	 Chitinase	6	[Source:FlyBase;Acc:FBgn0263132]	
FBgn026535
6	 2091.892	 6020.395	 -1.525	
0.00013
4	
0.02115
2	 tn	 thin	[Source:FlyBase;Acc:FBgn0265356]	
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CS EtOH vs CS Naïve Up Regulated Genes 
 
Gene_id	 readcount_CS_EtOH	 readcount_CS_Naive	 log2FoldChange	 pval	 padj	 Gene	name	 Gene	description	
FBgn0004181	 7310.097	 16.76561	 8.7682	 8.85E-07	 0.000524	 Ebp	 Ejaculatory	bulb	protein	[Source:FlyBase;Acc:FBgn0004181]	
FBgn0004428	 195.6622	 24.38397	 3.0044	 0.000349	 0.041296	 LysE	 Lysozyme	E	[Source:FlyBase;Acc:FBgn0004428]	
FBgn0011555	 1394.267	 221.0955	 2.6568	 6.79E-05	 0.012601	 thetaTry	 thetaTrypsin	[Source:FlyBase;Acc:FBgn0011555]	
FBgn0011694	 3367.522	 33.18705	 6.6649	 2.81E-05	 0.006515	 EbpII	 Ejaculatory	bulb	protein	II	[Source:FlyBase;Acc:FBgn0011694]	
FBgn0015010	 787.722	 109.0806	 2.8523	 0.000194	 0.027584	 Ag5r	 Antigen	5-related	[Source:FlyBase;Acc:FBgn0015010]	
FBgn0028583	 4089.965	 158.0898	 4.6933	 0.000181	 0.026854	 lcs	 la	costa	[Source:FlyBase;Acc:FBgn0028583]	
FBgn0031176	 4965.766	 219.3647	 4.5006	 5.21E-05	 0.01018	 whe	 what	else	[Source:FlyBase;Acc:FBgn0031176]	
FBgn0031277	 721.5194	 6.376478	 6.8221	 0.000103	 0.017619	 CG13947	 -	
FBgn0032144	 2610.585	 415.8007	 2.6504	 0.000189	 0.027296	 CG17633	 -	
FBgn0032505	 9745.451	 786.1811	 3.6318	 1.61E-05	 0.00452	 CG16826	 -	
FBgn0032913	 387.9663	 29.82339	 3.7014	 2.01E-07	 0.00016	 CG9259	 -	
FBgn0033774	 26520.15	 2634.488	 3.3315	 1.25E-06	 0.000668	 CG12374	 -	
FBgn0034553	 113.3453	 17.66303	 2.6819	 0.000115	 0.019194	 CG9993	 -	
FBgn0035358	 105.0787	 17.43906	 2.5911	 0.000319	 0.038982	 CG14949	 -	
FBgn0035666	 560.3918	 63.81619	 3.1344	 3.58E-05	 0.007834	 Jon65Aii	 Jonah	65Aii	[Source:FlyBase;Acc:FBgn0035666]	
FBgn0035781	 688.094	 102.7055	 2.7441	 7.19E-05	 0.013058	 CG8560	 -	
FBgn0038481	 191.7995	 24.84662	 2.9485	 9.54E-05	 0.016787	 CG17475	 -	
FBgn0038790	 151.6172	 14.45161	 3.3911	 2.72E-05	 0.006396	 MtnC	 Metallothionein	C	[Source:FlyBase;Acc:FBgn0038790]	
FBgn0039311	 695.0624	 144.105	 2.27	 1.47E-05	 0.00434	 CG10513	 -	
FBgn0039471	 3793.829	 482.4922	 2.9751	 0.000136	 0.021242	 CG6295	 -	
FBgn0039472	 1410.079	 188.378	 2.9041	 2.89E-05	 0.006598	 CG17192	 -	
FBgn0039760	 396.1196	 67.12344	 2.561	 3.43E-05	 0.007621	 CG9682	 -	
FBgn0039787	 155.8111	 11.89603	 3.7112	 0.00021	 0.029029	 CG9702	 -	
FBgn0040350	 169.2864	 22.1347	 2.9351	 9.85E-05	 0.017115	 CG3690	 -	
FBgn0040531	 305.6598	 93.33641	 1.7114	 0.000338	 0.040676	 CG11741	 -	
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FBgn0043825	 725.7309	 14.70515	 5.625	 0.000318	 0.038982	 CG18284	 -	
FBgn0047334	 1146.27	 16.9499	 6.0795	 0.000119	 0.01956	 BG642312	 -	
FBgn0051233	 1739.796	 279.8994	 2.6359	 4.82E-05	 0.009888	 CG31233	 -	
FBgn0051259	 133.0787	 12.35483	 3.4291	 4.91E-06	 0.001962	 CG31259	 -	
FBgn0051267	 100.6465	 12.67685	 2.989	 5.68E-05	 0.010941	 CG31267	 -	
FBgn0052669	 203.8242	 59.05011	 1.7873	 0.000211	 0.029029	 CG32669	 -	
FBgn0083936	 344.8861	 1.872924	 7.5247	 0.000151	 0.02345	 Acp54A1	 Accessory	gland	protein	54A1	[Source:FlyBase;Acc:FBgn0083936]	
FBgn0085241	 704.1888	 47.3528	 3.8944	 0.000224	 0.030299	 CG34212	 -	
FBgn0250757	 1415.74	 726.6991	 0.96213	 0.00025	 0.03332	 CG42235	 -	
FBgn0259951	 114.9055	 2.967312	 5.2751	 0.000392	 0.044776	 Sfp24Ba	 Seminal	fluid	protein	24Ba	[Source:FlyBase;Acc:FBgn0259951]	
FBgn0259968	 1426.528	 22.31125	 5.9986	 0.000131	 0.021007	 Sfp60F	 Seminal	fluid	protein	60F	[Source:FlyBase;Acc:FBgn0259968]	
FBgn0259975	 2554.304	 15.21222	 7.3916	 1.50E-05	 0.004362	 Sfp87B	 Seminal	fluid	protein	87B	[Source:FlyBase;Acc:FBgn0259975]	
FBgn0262547	 465.205	 4.607112	 6.6579	 0.000177	 0.026753	 CG43101	 -	
FBgn0263763	 174.8084	 10.96857	 3.9943	 2.44E-06	 0.001146	 CG43680	 -	
FBgn0265264	 4022.983	 55.0288	 6.1919	 0.000392	 0.044776	 CG17097	 -	
FBgn0266455	 2426.756	 219.3417	 3.4678	 1.25E-05	 0.00376	 CG45080	 -	
 
 
 
 
 
 
 
 
 
CS EtOH vs Dunc – 13 Naïve Down Regulated Genes 
 
Gene_id	
readcount_CS_Et
OH	
readcount_Dn_Nai
ve	
log2FoldChan
ge	 pval	 padj	
Gene	
name	 Gene	description	
FBgn000004
5	 8940.64	 29166.81	 -1.7059	
0.00081
9	 0.02163	 Act79B	 Actin	79B	[Source:FlyBase;Acc:FBgn0000045]	
FBgn000047
3	 801.384	 1682.918	 -1.0704	
1.17E-
05	
0.00070
8	 Cyp6a2	 Cytochrome	P450-6a2	[Source:FlyBase;Acc:FBgn0000473]	
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FBgn000293
7	 1236.738	 2112.4	 -0.77234	
0.00098
9	
0.02432
8	 ninaB	 neither	inactivation	nor	afterpotential	B	[Source:FlyBase;Acc:FBgn0002937]	
FBgn000330
8	 761.7797	 2067.671	 -1.4406	
5.31E-
05	
0.00271
5	 ry	 rosy	[Source:FlyBase;Acc:FBgn0003308]	
FBgn000349
9	 521.1184	 969.8278	 -0.89612	
0.00047
8	
0.01578
1	 sr	 stripe	[Source:FlyBase;Acc:FBgn0003499]	
FBgn001022
8	 2625.354	 4185.982	 -0.67305	
0.00119
6	
0.02682
5	 HmgZ	 HMG	protein	Z	[Source:FlyBase;Acc:FBgn0010228]	
FBgn001122
7	 1728.424	 2702.011	 -0.64458	
0.00300
8	
0.04467
9	 ox	 oxen	[Source:FlyBase;Acc:FBgn0011227]	
FBgn001128
0	 10532.22	 16769.02	 -0.67099	
0.00052
8	
0.01662
7	 Obp19d	 Odorant-binding	protein	19d	[Source:FlyBase;Acc:FBgn0011280]	
FBgn001334
8	 1262.135	 3435.176	 -1.4445	
9.38E-
05	
0.00447
1	 TpnC41C	 Troponin	C	at	41C	[Source:FlyBase;Acc:FBgn0013348]	
FBgn001368
6	 822846.7	 1218383	 -0.56627	
0.00333
2	
0.04723
2	 mt:lrRNA	 mitochondrial	large	ribosomal	RNA	[Source:FlyBase;Acc:FBgn0013686]	
FBgn001401
8	 1152.324	 1976.16	 -0.77815	
0.00093
2	 0.02323	 Rel	 Relish	[Source:FlyBase;Acc:FBgn0014018]	
FBgn001571
4	 3.712647	 282.3691	 -6.249	
5.54E-
23	
9.86E-
20	 Cyp6a17	 Cytochrome	P450-6a17	[Source:FlyBase;Acc:FBgn0015714]	
FBgn002626
8	 802.5703	 1440.688	 -0.84406	
0.00069
6	
0.01952
1	 antdh	 -	
FBgn002734
1	 1473.375	 2644.184	 -0.8437	
0.00027
1	
0.01055
8	 Gfat1	
Glutamine:fructose-6-phosphate	aminotransferase	1	
[Source:FlyBase;Acc:FBgn0027341]	
FBgn002857
3	 23.32742	 115.8605	 -2.3123	
0.00104
9	
0.02497
8	 prc	 pericardin	[Source:FlyBase;Acc:FBgn0028573]	
FBgn002894
0	 1348.771	 2433.401	 -0.85133	 0.0002	
0.00841
3	 Cyp28a5	 -	
FBgn002989
8	 997.7936	 1973.507	 -0.98395	
4.66E-
05	
0.00242
4	 CG14439	 -	
FBgn003010
5	 4.575226	 48.93012	 -3.4188	
0.00308
8	
0.04520
7	 CG15369	 -	
FBgn003061
7	 123.8825	 360.7371	 -1.542	
6.91E-
05	 0.00336	 CG9095	 -	
FBgn003077
3	 3830.791	 8203.406	 -1.0986	
1.84E-
08	
2.01E-
06	 CG9676	 -	
FBgn003082
9	 2.687373	 430.7903	 -7.3246	
0.00010
3	
0.00480
5	 CG12998	 -	
FBgn003108
9	 1990.144	 4316.367	 -1.1169	
4.38E-
07	
3.63E-
05	 CG9572	 -	
FBgn003162
9	 1205.373	 3017.485	 -1.3239	
0.00277
1	
0.04289
5	 Clect27	 C-type	lectin	27kD	[Source:FlyBase;Acc:FBgn0031629]	
FBgn003173
4	 2662.642	 4280.961	 -0.68508	
0.00121
8	
0.02715
2	 CG11147	 -	
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FBgn003180
0	 406.1425	 965.4222	 -1.2492	
5.71E-
05	
0.00282
9	 CG9497	 -	
FBgn003197
1	 2458.724	 5340.456	 -1.1191	
0.00057
2	
0.01748
6	 Sirup	 Starvation-upregulated	protein	[Source:FlyBase;Acc:FBgn0031971]	
FBgn003202
5	 982.3691	 1667.142	 -0.76304	
0.00110
9	
0.02573
1	 CG7778	 -	
FBgn003228
1	 158.3716	 476.7001	 -1.5898	
2.04E-
05	
0.00115
6	 CG17107	 -	
FBgn003228
3	 435.3922	 1622.492	 -1.8978	
1.73E-
13	
6.03E-
11	 CG7296	 -	
FBgn003268
5	 379.144	 712.1603	 -0.90946	
0.00197
5	
0.03528
8	 CG10211	 -	
FBgn003278
3	 2978.221	 5127.605	 -0.78383	
0.00080
7	
0.02157
7	 CG10237	 -	
FBgn003306
7	 1217.531	 2299.512	 -0.91737	
2.53E-
05	
0.00139
3	 CG11211	 -	
FBgn003380
7	 473.5361	 928.2248	 -0.971	
0.00056
1	
0.01736
6	 AQP	 aquaporin	[Source:FlyBase;Acc:FBgn0033807]	
FBgn003381
7	 448.6268	 925.4754	 -1.0447	
0.00296
3	 0.04448	 GstE14	 Glutathione	S	transferase	E14	[Source:FlyBase;Acc:FBgn0033817]	
FBgn003387
2	 6109.036	 9467.459	 -0.63203	
0.00320
2	
0.04604
2	 CG6329	 -	
FBgn003447
0	 4199.385	 7091.453	 -0.7559	
0.00018
1	
0.00777
3	 Obp56d	 Odorant-binding	protein	56d	[Source:FlyBase;Acc:FBgn0034470]	
FBgn003450
9	 1524.425	 2646.123	 -0.79562	
0.00028
3	
0.01087
4	 Obp57c	 Odorant-binding	protein	57c	[Source:FlyBase;Acc:FBgn0034509]	
FBgn003528
0	 464.3006	 1261.582	 -1.4421	
0.00275
6	
0.04275
7	 Cpr62Bb	 Cuticular	protein	62Bb	[Source:FlyBase;Acc:FBgn0035280]	
FBgn003528
1	 62.68218	 2082.207	 -5.0539	
0.00327
2	
0.04665
7	 Cpr62Bc	 Cuticular	protein	62Bc	[Source:FlyBase;Acc:FBgn0035281]	
FBgn003543
4	 1212.832	 2487.241	 -1.0362	
0.00216
1	
0.03685
2	 Drsl5	 Drosomycin-like	5	[Source:FlyBase;Acc:FBgn0035434]	
FBgn003550
1	 921.3445	 1593.701	 -0.79057	
0.00103
3	
0.02481
2	 CG1299	 -	
FBgn003609
4	 162.3494	 406.4786	 -1.3241	
0.00037
5	
0.01337
4	 CG14153	 -	
FBgn003659
0	 2.765093	 265.4351	 -6.5849	
0.00084
1	
0.02192
1	 CG13065	 -	
FBgn003665
9	 309.2132	 607.0626	 -0.97324	
0.00275
8	
0.04275
7	 CG9701	 -	
FBgn003728
8	 2121.464	 4069.717	 -0.93987	
0.00245
8	
0.03926
7	 CG14661	 -	
FBgn003743
3	 888.2049	 1565.3	 -0.81747	
0.00106
2	
0.02514
2	 CG17919	 -	
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FBgn003783
5	 1506.57	 2638.798	 -0.80861	
0.00030
8	 0.01154	 CG14687	 -	
FBgn003823
6	 2511.098	 4492.351	 -0.83915	
0.00347
5	
0.04834
8	 Cyp313a1	 -	
FBgn003887
9	 4.864815	 229.1469	 -5.5577	
0.00080
7	
0.02157
7	 CG17298	 -	
FBgn003904
0	 981.7614	 1652.175	 -0.75092	
0.00123
5	
0.02733
5	 CG13833	 -	
FBgn003910
2	 2950.073	 5110.081	 -0.7926	
0.00015
9	
0.00702
4	 SPE	 Spatzle-Processing	Enzyme	[Source:FlyBase;Acc:FBgn0039102]	
FBgn003932
1	 2499.901	 3899.356	 -0.64137	
0.00309
7	
0.04527
6	 CG10550	 -	
FBgn003932
4	 308.7728	 896.8189	 -1.5383	
0.00024
3	
0.00988
7	 CG10553	 -	
FBgn003948
5	 139.8707	 321.9676	 -1.2028	
0.00222
2	
0.03739
3	 CG17189	 -	
FBgn003970
3	 966.0498	 1653.331	 -0.77521	
0.00067
7	
0.01907
8	 CG7829	 -	
FBgn004090
0	 57.00491	 174.0543	 -1.6104	
0.00332
5	
0.04719
4	 CG17777	 -	
FBgn004116
0	 269.9187	 543.464	 -1.0097	
0.00174
9	
0.03271
8	 comm2	 -	
FBgn004133
7	 158.1127	 463.346	 -1.5511	
5.61E-
05	
0.00281
3	 Cyp309a2	 -	
FBgn004211
9	 2615.736	 4021.72	 -0.6206	
0.00282
7	
0.04343
1	 Cpr65Au	 Cuticular	protein	65Au	[Source:FlyBase;Acc:FBgn0042119]	
FBgn004353
4	 380.5141	 788.5563	 -1.0513	
0.00030
9	 0.01154	 Obp57b	 Odorant-binding	protein	57b	[Source:FlyBase;Acc:FBgn0043534]	
FBgn004353
5	 529.6956	 1118.675	 -1.0786	
5.56E-
05	
0.00281
3	 Obp57a	 Odorant-binding	protein	57a	[Source:FlyBase;Acc:FBgn0043535]	
FBgn004404
8	 219.6915	 463.4725	 -1.077	
0.00182
9	
0.03361
5	 Ilp5	 Insulin-like	peptide	5	[Source:FlyBase;Acc:FBgn0044048]	
FBgn004405
0	 350.1363	 819.8147	 -1.2274	
3.62E-
05	
0.00193
4	 Ilp3	 Insulin-like	peptide	3	[Source:FlyBase;Acc:FBgn0044050]	
FBgn005110
0	 316.7952	 673.7294	 -1.0886	
0.00034
4	
0.01251
5	 CG31100	 -	
FBgn005119
9	 871.5245	 1577.1	 -0.85566	
0.00031
6	
0.01175
1	 CG31199	 -	
FBgn005120
0	 1218.388	 1971.394	 -0.69424	
0.00202
1	
0.03594
2	 CG31200	 -	
FBgn005120
5	 729.7144	 1313.117	 -0.84759	
0.00077
3	
0.02112
2	 CG31205	 -	
FBgn005131
3	 1892.719	 4362.433	 -1.2047	
5.69E-
05	
0.00282
8	 CG31313	 -	
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FBgn005171
9	 550.0168	 992.7022	 -0.85189	
0.00193
6	
0.03488
5	 RluA-1	 -	
FBgn005199
7	 1235.523	 2088.206	 -0.75714	
0.00165
2	
0.03185
4	 CG31997	 -	
FBgn005209
1	 361.992	 782.9376	 -1.1129	
0.00017
5	
0.00755
3	 CG32091	 -	
FBgn005228
2	 395.1937	 1056.628	 -1.4188	
3.52E-
05	
0.00189
1	 Drsl4	 Drosomycin-like	4	[Source:FlyBase;Acc:FBgn0052282]	
FBgn005252
3	 275.6825	 958.8465	 -1.7983	
2.21E-
10	
3.81E-
08	 CG32523	 -	
FBgn005397
8	 425.5255	 897.8698	 -1.0773	
0.00040
1	
0.01396
3	 CG33978	 -	
FBgn005800
6	 842.679	 1427.907	 -0.76085	 0.00207	
0.03606
3	 CG40006	 -	
FBgn008520
1	 793.8682	 1462.153	 -0.88112	
0.00044
2	
0.01496
5	 CG34172	 -	
FBgn025081
9	 1422.348	 2484.826	 -0.80487	
0.00051
2	
0.01636
2	 CG33521	 -	
FBgn025083
3	 3.945342	 87.70188	 -4.4744	
3.78E-
05	
0.00200
3	 CG34461	 -	
FBgn025920
9	 4217.515	 7590.736	 -0.84785	
0.00248
2	 0.03954	 Mlp60A	 Muscle	LIM	protein	at	60A	[Source:FlyBase;Acc:FBgn0259209]	
FBgn026171
4	 6438.02	 10604.49	 -0.71999	
0.00131
6	
0.02807
9	 Cpn	 Calphotin	[Source:FlyBase;Acc:FBgn0261714]	
FBgn026253
8	 319.8746	 624.6025	 -0.96543	
0.00190
2	
0.03443
5	 CG43092	 -	
FBgn026253
9	 229.3468	 561.762	 -1.2924	
9.38E-
05	
0.00447
1	 CG43093	 -	
FBgn026300
6	 39649.22	 75759.35	 -0.93413	
0.00037
7	
0.01339
2	 SERCA	 Sarco/endoplasmic	reticulum	Ca(2+)-ATPase	[Source:FlyBase;Acc:FBgn0263006]	
FBgn026519
1	 2383.485	 3788.403	 -0.66852	
0.00222
4	
0.03739
3	
Glycogeni
n	 -	
FBgn026585
6	 32.93511	 125.6851	 -1.9321	
0.00280
1	
0.04321
3	 CR44645	 -	
Novel00027	 28.64432	 331.8202	 -3.5341	
0.00033
7	
0.01235
8	 --	 envelope	protein	[Drosophila	melanogaster]	
Novel00140	 0.254102	 76.37808	 -8.2316	
2.57E-
06	
0.00018
4	 --	 GH15551p	[Drosophila	melanogaster]	
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FBgn0029964	 21.73274	 0	 Inf	 0.00236	 0.038274	 CG1409	 -	
FBgn0029966	 42.7425	 0.447625	 6.5772	 0.001737	 0.032615	 Ir7c	 Ionotropic	receptor	7c	[Source:FlyBase;Acc:FBgn0029966]	
FBgn0029989	 47.48325	 0.292543	 7.3426	 9.64E-05	 0.004566	 CG15333	 -	
FBgn0030015	 68.77134	 1.939529	 5.148	 0.00299	 0.044642	 CG10761	 -	
FBgn0030040	 496.1179	 173.1425	 1.5187	 0.001465	 0.029469	 CG15347	 -	
FBgn0030086	 2590.797	 1454.14	 0.83323	 0.000333	 0.012274	 CCT2	 Chaperonin	containing	TCP1	subunit	2	[Source:FlyBase;Acc:FBgn0030086]	
FBgn0030098	 1769.848	 1.71913	 10.008	 2.37E-07	 2.11E-05	 CG12057	 -	
FBgn0030148	 176.2879	 18.0519	 3.2877	 0.00229	 0.037755	 CG3106	 -	
FBgn0030191	 206.6793	 4.317844	 5.5809	 0.003021	 0.044681	 CG15306	 -	
FBgn0030215	 29.01347	 0	 Inf	 0.000283	 0.010874	 CG15296	 -	
FBgn0030247	 148.1409	 3.723976	 5.314	 0.002364	 0.038302	 CG15208	 -	
FBgn0030277	 533.7043	 14.72882	 5.1793	 0.002054	 0.036063	 CG1394	 -	
FBgn0030278	 121.9701	 4.127409	 4.8851	 0.001869	 0.03412	 CG15200	 -	
FBgn0030280	 138.0054	 1.751762	 6.2998	 0.001125	 0.025893	 CG11106	 -	
FBgn0030290	 39.06612	 2.1249	 4.2005	 0.002737	 0.042543	 CG11756	 -	
FBgn0030307	 35.68524	 0.934049	 5.2557	 0.003127	 0.045412	 CG33235	 -	
FBgn0030313	 57.36876	 1.891891	 4.9224	 0.001175	 0.026557	 CG11697	 -	
FBgn0030356	 180.514	 3.954206	 5.5126	 0.00172	 0.032546	 CR32661	 -	
FBgn0030376	 258.1715	 5.126717	 5.6542	 0.002056	 0.036063	 CG2750	 -	
FBgn0030384	 47.61382	 0.49832	 6.5782	 0.001076	 0.025308	 CG2577	 -	
FBgn0030386	 69.27975	 1.393571	 5.6356	 0.001027	 0.024812	 CG2574	 -	
FBgn0030396	 475.548	 176.0087	 1.4339	 0.000602	 0.017943	 CG2556	 -	
FBgn0030438	 109.995	 0	 Inf	 0.001132	 0.025978	 CG15721	 -	
FBgn0030449	 32.08372	 0.49832	 6.0086	 0.003396	 0.047742	 Fer3HCH	 Ferritin	3	heavy	chain	homologue	[Source:FlyBase;Acc:FBgn0030449]	
FBgn0030462	 61.45359	 0.501377	 6.9375	 0.000553	 0.01724	 CG15742	 -	
FBgn0030536	 134.243	 3.079355	 5.4461	 0.000892	 0.022606	 CG11068	 -	
FBgn0030599	 33.40737	 0.247632	 7.0758	 0.000269	 0.01052	 CG9030	 -	
FBgn0030620	 34.14479	 0.49832	 6.0984	 0.000525	 0.016568	 CG5662	 -	
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FBgn0030622	 47.01927	 0.501377	 6.5512	 0.001078	 0.025308	 CG9101	 -	
FBgn0030623	 30.62268	 0.247632	 6.9503	 0.00345	 0.048235	 PPYR1	 Protein	phosphatase	Y	regulator	1	[Source:FlyBase;Acc:FBgn0030623]	
FBgn0030624	 81.07272	 0.942889	 6.426	 0.00212	 0.036498	 CG9106	 -	
FBgn0030667	 26.53231	 0	 Inf	 0.000592	 0.017817	 CG15599	 -	
FBgn0030688	 340.6207	 4.279759	 6.3145	 1.60E-10	 3.03E-08	 CG8952	 -	
FBgn0030697	 459.328	 5.221663	 6.4589	 0.000904	 0.022663	 CG8565	 -	
FBgn0030747	 277.4806	 94.8805	 1.5482	 0.000257	 0.010175	 CG4301	 -	
FBgn0030756	 70.49648	 2.456301	 4.843	 4.50E-06	 0.000307	 CG9903	 -	
FBgn0030774	 342.1696	 24.70014	 3.7921	 1.72E-07	 1.56E-05	 spheroide	 -	
FBgn0030775	 496.707	 22.82609	 4.4436	 3.69E-08	 3.79E-06	 CG9673	 -	
FBgn0030776	 307.9018	 12.82657	 4.5853	 7.05E-09	 8.55E-07	 CG4653	 -	
FBgn0030777	 926.4107	 42.67343	 4.4402	 1.82E-07	 1.64E-05	 CG9672	 -	
FBgn0030814	 128.7374	 2.414446	 5.7366	 0.002166	 0.036888	 CG4955	 -	
FBgn0030823	 27.1571	 0.250688	 6.7593	 0.001464	 0.029469	 CG8918	 -	
FBgn0030837	 599.9371	 8.272717	 6.1803	 4.15E-13	 1.33E-10	 CG8661	 -	
FBgn0030840	 64.01768	 0.250688	 7.9964	 0.000622	 0.018343	 p-cup	 presidents-cup	[Source:FlyBase;Acc:FBgn0030840]	
FBgn0030859	 230.071	 5.101029	 5.4951	 0.00141	 0.0289	 CG12990	 -	
FBgn0030905	 33.67724	 0.742895	 5.5025	 0.001044	 0.024933	 CG15059	 -	
FBgn0030928	 79.75768	 1.793617	 5.4747	 2.57E-07	 2.26E-05	 CG15044	 -	
FBgn0030929	 870.0832	 12.83852	 6.0826	 1.46E-08	 1.62E-06	 CG15043	 -	
FBgn0030952	 63.2765	 0.740169	 6.4177	 0.001173	 0.026557	 CG12609	 -	
FBgn0030975	 386.4608	 7.087637	 5.7689	 0.00229	 0.037755	 SdhBL	
Succinate	dehydrogenase,	subunit	B	(iron-sulfur)-like	
[Source:FlyBase;Acc:FBgn0030975]	
FBgn0030984	 43.37891	 3.184131	 3.768	 0.002866	 0.043717	 tgy	 twiggy	[Source:FlyBase;Acc:FBgn0030984]	
FBgn0030999	 3374.156	 7.987004	 8.7227	 2.04E-14	 8.15E-12	 Mur18B	 Mucin	related	18B	[Source:FlyBase;Acc:FBgn0030999]	
FBgn0031004	 127.1384	 3.303525	 5.2662	 8.60E-10	 1.26E-07	 CG7992	 -	
FBgn0031010	 66.21165	 4.533174	 3.8685	 0.000173	 0.007497	 CG8028	 -	
FBgn0031020	 1729.951	 1054.648	 0.71397	 0.002482	 0.03954	 Naa15-16	 N(alpha)-acetyltransferase	15/16	[Source:FlyBase;Acc:FBgn0031020]	
FBgn0031103	 95.8704	 0.999697	 6.5835	 0.001199	 0.02684	 CG12679	 -	
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FBgn0031108	 190.9075	 7.501917	 4.6695	 0.003137	 0.045412	 CG15459	 -	
FBgn0031128	 212.5164	 1.739535	 6.9327	 0.000487	 0.015952	 hydra	 -	
FBgn0031129	 484.9869	 7.44856	 6.0248	 0.00104	 0.024897	 CG1324	 -	
FBgn0031130	 47.96507	 0.695257	 6.1083	 0.000591	 0.017813	 CG15452	 -	
FBgn0031139	 66.33084	 0.832719	 6.3157	 0.001007	 0.024588	 CG11227	 -	
FBgn0031171	 146.6001	 3.578006	 5.3566	 0.001558	 0.030745	 CG1801	 -	
FBgn0031176	 5219.657	 2.910039	 10.809	 1.34E-12	 3.91E-10	 whe	 what	else	[Source:FlyBase;Acc:FBgn0031176]	
FBgn0031248	 123.5558	 3.990001	 4.9526	 2.31E-07	 2.07E-05	 CG11912	 -	
FBgn0031249	 794.6918	 7.06746	 6.8131	 1.97E-15	 9.03E-13	 CG11911	 -	
FBgn0031276	 96.51823	 1.29224	 6.2229	 0.001013	 0.024619	 CG12506	 -	
FBgn0031277	 757.8862	 3.449773	 7.7793	 2.63E-05	 0.001444	 CG13947	 -	
FBgn0031279	 114.5112	 1.253442	 6.5134	 0.001072	 0.025304	 CG3544	 -	
FBgn0031323	 92.13644	 0.540175	 7.4142	 0.000179	 0.007711	 CG5139	 -	
FBgn0031332	 79.50549	 0.790864	 6.6515	 0.000624	 0.018363	 CG5556	 -	
FBgn0031333	 109.0873	 1.295297	 6.3961	 0.001174	 0.026557	 CG5561	 -	
FBgn0031335	 148.2801	 5.064126	 4.8719	 0.003514	 0.048658	 CG5565	 -	
FBgn0031343	 160.0942	 0.990857	 7.336	 0.000325	 0.012045	 CG18131	 -	
FBgn0031345	 24.78537	 0	 Inf	 0.001002	 0.024543	 CG18132	 -	
FBgn0031367	 61.00202	 0.695257	 6.4552	 0.002914	 0.044002	 c-cup	 calcutta	cup	[Source:FlyBase;Acc:FBgn0031367]	
FBgn0031372	 88.41619	 1.536815	 5.8463	 0.001771	 0.032929	 CG7295	 -	
FBgn0031373	 113.7717	 0.978961	 6.8607	 0.00011	 0.005067	 CG15358	 -	
FBgn0031406	 78.58055	 0	 Inf	 4.10E-06	 0.000284	 Send1	 Spermathecal	endopeptidase	1	[Source:FlyBase;Acc:FBgn0031406]	
FBgn0031407	 67.42702	 1.002754	 6.0713	 0.002349	 0.038182	 CG4270	 -	
FBgn0031423	 66.90433	 2.769521	 4.5944	 0.003062	 0.045006	 CG3557	 -	
FBgn0031443	 64.77616	 0.247632	 8.0311	 1.23E-05	 0.000741	 Prosbeta4R2	 Proteasome	beta4	subunit-related	2	[Source:FlyBase;Acc:FBgn0031443]	
FBgn0031444	 31.4098	 0	 Inf	 0.001367	 0.028485	 CG9879	 -	
FBgn0031462	 177.1752	 4.720286	 5.2302	 0.003558	 0.048883	 CG2964	 -	
FBgn0031514	 160.2307	 0.695257	 7.8484	 3.73E-16	 1.87E-13	 CG3332	 -	
FBgn0031517	 430.9198	 1.429254	 8.236	 1.25E-06	 9.33E-05	 CG15406	 -	
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FBgn0031522	 197.0445	 3.849211	 5.6778	 0.000933	 0.023238	 CG3285	 -	
FBgn0031523	 71.46446	 0	 Inf	 2.18E-09	 2.93E-07	 CG15408	 -	
FBgn0031526	 141.8012	 1.196634	 6.8887	 0.002223	 0.037393	 CG8838	 -	
FBgn0031533	 82.38499	 10.20395	 3.0133	 0.003455	 0.048266	 CG2772	 -	
FBgn0031545	 1445.074	 19.27761	 6.2281	 0.001663	 0.031875	 CG3213	 -	
FBgn0031546	 193.533	 2.276984	 6.4093	 0.001289	 0.027857	 CG8851	 -	
FBgn0031574	 777.3175	 13.57141	 5.8399	 0.001266	 0.027565	 CG3964	 -	
FBgn0031579	 113.2733	 2.736176	 5.3715	 6.94E-07	 5.56E-05	 CG15422	 -	
FBgn0031580	 138.1432	 3.142276	 5.4582	 1.43E-06	 0.000106	 CG15423	 -	
FBgn0031585	 443.4537	 6.678486	 6.0531	 0.002515	 0.03991	 CG2955	 -	
FBgn0031620	 187.9167	 2.476317	 6.2458	 0.002692	 0.042093	 CG11929	 -	
FBgn0031626	 165.5805	 6.040031	 4.7768	 0.002994	 0.044642	 CG15631	 -	
FBgn0031653	 11039.51	 48.07502	 7.8432	 9.65E-12	 2.41E-09	 Jon25Biii	 Jonah	25Biii	[Source:FlyBase;Acc:FBgn0031653]	
FBgn0031654	 8142.549	 96.745	 6.3951	 2.27E-13	 7.57E-11	 Jon25Bii	 Jonah	25Bii	[Source:FlyBase;Acc:FBgn0031654]	
FBgn0031722	 119.9534	 5.362842	 4.4833	 0.003258	 0.046563	 CG14011	 -	
FBgn0031724	 315.344	 9.047684	 5.1232	 0.003417	 0.047857	 CG18266	 -	
FBgn0031728	 1402.346	 13.40089	 6.7094	 0.001438	 0.029194	 Hsp60C	 Heat	shock	protein	60C	[Source:FlyBase;Acc:FBgn0031728]	
FBgn0031732	 45.22099	 1.701067	 4.7325	 0.000458	 0.015167	 CG11149	 -	
FBgn0031751	 869.6556	 32.95746	 4.7218	 0.002469	 0.039408	 CG9016	 -	
FBgn0031756	 65.59287	 0.984744	 6.0576	 2.51E-06	 0.000181	 CG13992	 -	
FBgn0031757	 90.28671	 0.749008	 6.9134	 0.000637	 0.018497	 Ucp4C	 -	
FBgn0031784	 155.1887	 0.99664	 7.2827	 5.75E-05	 0.002843	 CG9222	 -	
FBgn0031785	 312.4659	 2.032079	 7.2646	 0.001398	 0.028704	 CG13991	 -	
FBgn0031786	 98.9159	 1.49496	 6.048	 0.001033	 0.024812	 CG13989	 -	
FBgn0031826	 147.5708	 3.199084	 5.5276	 0.000821	 0.02163	 CG9550	 -	
FBgn0031849	 300.2501	 4.500606	 6.0599	 0.000897	 0.022651	 CG11327	 -	
FBgn0031853	 458.0623	 9.746664	 5.5545	 0.001966	 0.035207	 TTLL3B	 Tubulin	tyrosine	ligase-like	3B	[Source:FlyBase;Acc:FBgn0031853]	
FBgn0031859	 1116.012	 18.76401	 5.8942	 0.000703	 0.019632	 CG17377	 -	
FBgn0031865	 567.0262	 224.8013	 1.3348	 0.001256	 0.027553	 Nha1	 Na[+]/H[+]	hydrogen	antiporter	1	[Source:FlyBase;Acc:FBgn0031865]	
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FBgn0031905	 140.2178	 4.150866	 5.0781	 0.002887	 0.043745	 gudu	 -	
FBgn0031910	 71.22068	 1.581338	 5.4931	 1.54E-06	 0.000114	 CG15818	 -	
FBgn0031929	 75.79194	 3.398859	 4.4789	 0.002961	 0.04448	 CG18585	 -	
FBgn0031930	 50.08848	 0.292543	 7.4197	 0.000247	 0.009896	 CG7025	 -	
FBgn0031946	 189.7394	 1.996337	 6.5705	 0.000882	 0.022491	 CG7164	 -	
FBgn0031954	 54.8878	 0.999697	 5.7789	 0.0018	 0.033237	 CG14537	 -	
FBgn0032003	 112.1982	 0.749008	 7.2269	 0.000291	 0.011078	 CG8349	 -	
FBgn0032049	 12068.05	 193.0101	 5.9664	 1.42E-11	 3.50E-09	 Bace	 beta-site	APP-cleaving	enzyme	[Source:FlyBase;Acc:FBgn0032049]	
FBgn0032055	 670.599	 6.559023	 6.6758	 0.003553	 0.048862	 CG13091	 -	
FBgn0032061	 548.1095	 15.4065	 5.1529	 0.003101	 0.045291	 CG9314	 -	
FBgn0032065	 37.23296	 0.250688	 7.2145	 0.000483	 0.015875	 CG12438	 -	
FBgn0032066	 217.8794	 5.013768	 5.4415	 0.000668	 0.01889	 LManIII	 Lysosomal	alpha-mannosidase	III	[Source:FlyBase;Acc:FBgn0032066]	
FBgn0032067	 43.65203	 0.247632	 7.4617	 0.002282	 0.037713	 LManIV	 Lysosomal	alpha-mannosidase	IV	[Source:FlyBase;Acc:FBgn0032067]	
FBgn0032068	 728.9	 11.94746	 5.9309	 0.001567	 0.030848	 LManV	 Lysosomal	alpha-mannosidase	V	[Source:FlyBase;Acc:FBgn0032068]	
FBgn0032069	 1863.57	 13.83549	 7.0736	 0.00012	 0.005401	 LManVI	 Lysosomal	alpha-mannosidase	VI	[Source:FlyBase;Acc:FBgn0032069]	
FBgn0032075	 1547.836	 749.1349	 1.047	 0.001111	 0.025731	 Tsp29Fb	 Tetraspanin	29Fb	[Source:FlyBase;Acc:FBgn0032075]	
FBgn0032087	 356.8028	 5.534995	 6.0104	 4.94E-10	 7.68E-08	 CG9568	 -	
FBgn0032088	 66.6731	 1.981054	 5.0728	 6.16E-06	 0.000409	 CG13102	 -	
FBgn0032090	 67.76904	 0.752065	 6.4936	 0.001098	 0.025611	 CG9582	 -	
FBgn0032111	 63.44418	 0.247632	 8.0011	 0.000342	 0.012484	 CG13110	 -	
FBgn0032131	 151.9319	 4.246419	 5.161	 1.56E-11	 3.79E-09	 CG3841	 -	
FBgn0032144	 2745.875	 3.623418	 9.5657	 5.25E-25	 1.80E-21	 CG17633	 -	
FBgn0032175	 52.68204	 1.327982	 5.31	 0.002092	 0.036286	 CG13131	 -	
FBgn0032187	 174.9481	 35.10387	 2.3172	 5.85E-05	 0.002882	 CG4839	 -	
FBgn0032235	 318.0554	 18.84732	 4.0768	 8.43E-08	 8.23E-06	 CG5096	 -	
FBgn0032268	 72.83346	 1.641203	 5.4718	 0.000543	 0.016975	 CG6138	 -	
FBgn0032269	 1071.105	 19.9255	 5.7483	 0.001498	 0.029947	 w-cup	 world	cup	[Source:FlyBase;Acc:FBgn0032269]	
FBgn0032276	 406.6449	 5.221663	 6.2831	 0.000882	 0.022491	 CG17098	 -	
FBgn0032291	 103.4206	 3.383795	 4.9337	 0.002966	 0.04448	 CG17118	 -	
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FBgn0032312	 51.66881	 0.698314	 6.2093	 0.001356	 0.02834	 CG14071	 -	
FBgn0032313	 30.59622	 0	 Inf	 0.001612	 0.031288	 CG14070	 -	
FBgn0032314	 263.6526	 3.333489	 6.3055	 0.000905	 0.022663	 CG7309	 -	
FBgn0032318	 65.51752	 3.828364	 4.0971	 0.002302	 0.037811	 CG14072	 -	
FBgn0032360	 485.9865	 11.2443	 5.4337	 0.001349	 0.02834	 CG14926	 -	
FBgn0032364	 73.70163	 0.49832	 7.2085	 0.0013	 0.027951	 CG4970	 -	
FBgn0032370	 131.4218	 2.187161	 5.909	 0.002408	 0.038748	 CG12307	 -	
FBgn0032371	 271.1225	 1.745649	 7.279	 0.000286	 0.010946	 CG4983	 -	
FBgn0032372	 130.1509	 4.198781	 4.9541	 0.003467	 0.048328	 CG4988	 -	
FBgn0032373	 338.2983	 3.270237	 6.6928	 1.80E-09	 2.47E-07	 Vha100-5	 Vacuolar	H[+]	ATPase	100kD	subunit	5	[Source:FlyBase;Acc:FBgn0032373]	
FBgn0032375	 30.67216	 0.644563	 5.5725	 0.003124	 0.045412	 CG14932	 -	
FBgn0032385	 37.8152	 0	 Inf	 0.001968	 0.035207	 CG16964	 -	
FBgn0032431	 90.61999	 9.369414	 3.2738	 0.002407	 0.038748	 CG5435	 -	
FBgn0032435	 144.2766	 4.961805	 4.8618	 1.61E-10	 3.03E-08	 Oatp33Eb	 Organic	anion	transporting	polypeptide	33Eb	[Source:FlyBase;Acc:FBgn0032435]	
FBgn0032444	 1525.097	 923.4715	 0.72376	 0.002339	 0.038124	 CCT4	 Chaperonin	containing	TCP1	subunit	4	[Source:FlyBase;Acc:FBgn0032444]	
FBgn0032464	 298.9091	 5.789071	 5.6902	 0.002215	 0.037371	 Vha68-3	 Vacuolar	H[+]	ATPase	68kD	subunit	3	[Source:FlyBase;Acc:FBgn0032464]	
FBgn0032471	 286.6261	 3.252836	 6.4613	 0.001763	 0.032822	 CG5122	 -	
FBgn0032505	 10247.69	 2.745729	 11.866	 6.27E-21	 6.69E-18	 CG16826	 -	
FBgn0032519	 108.7359	 2.184104	 5.6376	 0.003517	 0.048658	 CG16957	 -	
FBgn0032522	 34.89491	 0.49832	 6.1298	 0.001919	 0.034669	 CG16848	 -	
FBgn0032553	 104.0808	 0.749008	 7.1185	 0.00083	 0.021719	 CG4480	 -	
FBgn0032554	 54.25599	 0	 Inf	 2.14E-05	 0.001211	 CG15278	 -	
FBgn0032624	 193.4082	 4.225023	 5.5165	 0.003523	 0.048658	 CG6304	 -	
FBgn0032632	 170.3767	 2.977694	 5.8384	 0.002262	 0.037713	 CG6380	 -	
FBgn0032636	 138.307	 1.990224	 6.1188	 0.002105	 0.036395	 CG5043	 -	
FBgn0032647	 108.0971	 18.56765	 2.5415	 0.000449	 0.015031	 CG15143	 -	
FBgn0032649	 71.46561	 2.709987	 4.7209	 0.000417	 0.014322	 CG15145	 -	
FBgn0032650	 119.0091	 0.787807	 7.239	 0.000138	 0.006134	 CG7094	 -	
FBgn0032664	 106.4454	 2.250082	 5.564	 0.001541	 0.030569	 CG5755	 -	
54 
 
FBgn0032665	 86.19026	 3.241051	 4.733	 6.15E-07	 4.95E-05	 CG15152	 -	
FBgn0032669	 260.1135	 24.36071	 3.4165	 1.16E-08	 1.33E-06	 CG15155	 -	
FBgn0032677	 397.5887	 3.995731	 6.6367	 0.000889	 0.022552	 CG5790	 -	
FBgn0032768	 195.1253	 4.040584	 5.5937	 0.002719	 0.042345	 CG17564	 -	
FBgn0032769	 69.1279	 2.181378	 4.986	 0.003004	 0.044679	 CG10750	 -	
FBgn0032771	 225.7722	 3.186858	 6.1466	 0.001322	 0.028171	 CG17349	 -	
FBgn0032788	 234.9523	 0.698314	 8.3943	 0.001149	 0.026237	 CG13084	 -	
FBgn0032839	 76.22355	 2.089217	 5.1892	 8.84E-07	 6.87E-05	 CG10659	 -	
FBgn0032869	 372.0986	 9.175869	 5.3417	 0.002025	 0.03598	 CG17470	 -	
FBgn0032878	 85.22609	 1.542929	 5.7876	 0.003666	 0.049986	 CG9316	 -	
FBgn0032894	 114.4477	 2.635117	 5.4407	 0.00212	 0.036498	 CG14402	 -	
FBgn0032913	 408.1632	 0.832719	 8.9371	 1.09E-18	 7.93E-16	 CG9259	 -	
FBgn0032968	 56.03613	 0.250688	 7.8043	 5.64E-05	 0.002813	 CG11634	 -	
FBgn0032971	 67.54705	 0.99664	 6.0827	 0.002519	 0.039922	 ttm3	 tiny	tim	3	[Source:FlyBase;Acc:FBgn0032971]	
FBgn0033027	 400.0426	 1.333706	 8.2286	 3.64E-05	 0.001934	 TpnC4	 Troponin	C	isoform	4	[Source:FlyBase;Acc:FBgn0033027]	
FBgn0033047	 73.81701	 1.125262	 6.0356	 2.39E-06	 0.000173	 CG7882	 -	
FBgn0033056	 142.1428	 4.339022	 5.0338	 0.003177	 0.045905	 CG7856	 -	
FBgn0033069	 33.30129	 1.29224	 4.6876	 0.002658	 0.041718	 eIF3f2	
eukaryotic	translation	initiation	factor	3	subunit	f2	
[Source:FlyBase;Acc:FBgn0033069]	
FBgn0033124	 156.6165	 10.02114	 3.9661	 6.02E-09	 7.52E-07	 Tsp42Ec	 Tetraspanin	42Ec	[Source:FlyBase;Acc:FBgn0033124]	
FBgn0033138	 158.2234	 25.45081	 2.6362	 7.71E-06	 0.000496	 Tsp42Eq	 Tetraspanin	42Eq	[Source:FlyBase;Acc:FBgn0033138]	
FBgn0033139	 104.6515	 22.54755	 2.2146	 0.001218	 0.027152	 Tsp42Er	 Tetraspanin	42Er	[Source:FlyBase;Acc:FBgn0033139]	
FBgn0033141	 74.98638	 0.292543	 8.0018	 6.17E-05	 0.003018	 CG12831	 -	
FBgn0033168	 63.34515	 5.38363	 3.5566	 0.001946	 0.035004	 CG11145	 -	
FBgn0033216	 59.9169	 4.058705	 3.8839	 0.000502	 0.016169	 CG1946	 -	
FBgn0033221	 308.7719	 47.77918	 2.6921	 8.27E-06	 0.000525	 CG12825	 -	
FBgn0033222	 60.09481	 7.416364	 3.0185	 0.002283	 0.037713	 CG12824	 -	
FBgn0033248	 77.67374	 1.002754	 6.2754	 0.000307	 0.01154	 Dic3	 Dicarboxylate	carrier	3	[Source:FlyBase;Acc:FBgn0033248]	
FBgn0033271	 243.0072	 1.483064	 7.3563	 4.04E-05	 0.002126	 CG8708	 -	
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FBgn0033279	 170.7664	 1.647316	 6.6958	 0.000119	 0.005348	 CG2291	 -	
FBgn0033280	 58.02859	 0.752065	 6.2698	 0.000493	 0.015977	 CG12126	 -	
FBgn0033287	 1611.023	 40.09185	 5.3285	 0.001662	 0.031875	 CG8701	 -	
FBgn0033292	 67.15854	 3.956538	 4.0853	 0.000126	 0.005623	 Cyp4ad1	 -	
FBgn0033322	 83.20943	 1.698011	 5.6148	 0.001774	 0.032955	 CG8584	 -	
FBgn0033323	 116.7453	 1.333706	 6.4518	 0.000792	 0.021445	 CG12376	 -	
FBgn0033327	 90.70877	 1.536815	 5.8832	 1.15E-08	 1.33E-06	 PGRP-SC1b	 Peptidoglycan	recognition	protein	SC1b	[Source:FlyBase;Acc:FBgn0033327]	
FBgn0033330	 238.8333	 1.289184	 7.5334	 0.000568	 0.017438	 CG8746	 -	
FBgn0033364	 136.036	 1.49496	 6.5077	 0.001238	 0.027346	 CG13747	 -	
FBgn0033369	 58.90563	 0.644563	 6.5139	 0.001364	 0.028463	 CG8197	 -	
FBgn0033371	 118.2557	 1.736479	 6.0896	 0.00243	 0.039023	 CNT1	 Concentrative	nucleoside	transporter	1	[Source:FlyBase;Acc:FBgn0033371]	
FBgn0033395	 190.105	 12.74191	 3.8991	 7.45E-10	 1.14E-07	 Cyp4p2	 -	
FBgn0033659	 204.0348	 5.458059	 5.2243	 4.47E-10	 7.06E-08	 Damm	
Death	associated	molecule	related	to	Mch2	caspase	
[Source:FlyBase;Acc:FBgn0033659]	
FBgn0033680	 55.92359	 0	 Inf	 1.02E-05	 0.000631	 CG13186	 -	
FBgn0033733	 1088.311	 14.82817	 6.1976	 1.00E-08	 1.17E-06	 CG8834	 -	
FBgn0033774	 27885.57	 35.25408	 9.6275	 9.50E-26	 5.07E-22	 CG12374	 -	
FBgn0033782	 1268.952	 752.026	 0.75478	 0.00207	 0.036063	 sug	 sugarbabe	[Source:FlyBase;Acc:FBgn0033782]	
FBgn0033787	 753.3769	 23.41749	 5.0077	 7.13E-11	 1.48E-08	 CG13321	 -	
FBgn0033788	 824.1503	 28.25964	 4.8661	 7.76E-06	 0.000497	 CG13323	 -	
FBgn0033789	 153.5332	 5.807688	 4.7244	 0.000113	 0.005188	 CG13324	 -	
FBgn0033794	 133.057	 1.698011	 6.2921	 0.000334	 0.012286	 CG13326	 -	
FBgn0033818	 190.4172	 2.485818	 6.2593	 0.001399	 0.028704	 CG4712	 -	
FBgn0033826	 533.0687	 5.822805	 6.5165	 1.11E-09	 1.59E-07	 CG4734	 -	
FBgn0033856	 77.91175	 1.733752	 5.4899	 0.000536	 0.016789	 CG13334	 -	
FBgn0033860	 243.5979	 2.685811	 6.503	 0.002543	 0.040148	 S-Lap5	 Sperm-Leucylaminopeptidase	5	[Source:FlyBase;Acc:FBgn0033860]	
FBgn0033861	 40.81513	 0	 Inf	 0.000239	 0.009833	 CG12464	 -	
FBgn0033868	 2829.919	 37.11236	 6.2527	 0.0006	 0.017943	 S-Lap7	 Sperm-Leucylaminopeptidase	7	[Source:FlyBase;Acc:FBgn0033868]	
FBgn0033952	 223.6301	 1.748705	 6.9987	 0.000353	 0.01272	 Adgf-E	 Adenosine	deaminase-related	growth	factor	E	[Source:FlyBase;Acc:FBgn0033952]	
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FBgn0033953	 1541.616	 29.00344	 5.7321	 0.00174	 0.032615	 CG12861	 -	
FBgn0033954	 1328.712	 20.02222	 6.0523	 0.000846	 0.022001	 CG12860	 -	
FBgn0033969	 157.9342	 2.521559	 5.9689	 0.000787	 0.021398	 CG10202	 -	
FBgn0033999	 256.5094	 7.856817	 5.0289	 8.21E-05	 0.003947	 CG8093	 -	
FBgn0034031	 307.1778	 9.003433	 5.0925	 1.15E-05	 0.000705	 CG12963	 -	
FBgn0034052	 63.99888	 1.626639	 5.2981	 0.000255	 0.01012	 CG8299	 -	
FBgn0034082	 331.0831	 7.833706	 5.4014	 0.003393	 0.047742	 CG10734	 -	
FBgn0034085	 157.7373	 38.78358	 2.024	 0.0005	 0.016149	 Ptp52F	 Protein	tyrosine	phosphatase	52F	[Source:FlyBase;Acc:FBgn0034085]	
FBgn0034097	 69.21092	 0.49832	 7.1178	 0.000115	 0.005225	 CG3687	 -	
FBgn0034099	 89.07113	 1.49496	 5.8968	 0.000391	 0.013739	 CG15708	 -	
FBgn0034105	 140.7313	 3.891285	 5.1766	 0.000847	 0.022001	 CG7755	 -	
FBgn0034121	 617.2374	 11.06848	 5.8013	 0.001841	 0.03379	 CG6262	 -	
FBgn0034122	 80.28366	 0.49832	 7.3319	 0.000449	 0.015031	 CG15711	 -	
FBgn0034132	 1600.688	 19.49779	 6.3592	 0.001458	 0.029469	 S-Lap8	 Sperm-Leucylaminopeptidase	8	[Source:FlyBase;Acc:FBgn0034132]	
FBgn0034144	 1358.167	 19.75242	 6.1035	 0.001517	 0.030235	 CG5089	 -	
FBgn0034153	 909.1208	 43.74768	 4.3772	 0.003568	 0.048946	 Acp53C14b	 Accessory	gland	protein	53C14b	[Source:FlyBase;Acc:FBgn0034153]	
FBgn0034173	 173.3957	 3.494354	 5.6329	 0.001481	 0.029756	 CG9010	 -	
FBgn0034205	 62.47171	 1.336763	 5.5464	 0.003546	 0.048805	 CG10950	 -	
FBgn0034247	 417.9349	 85.52484	 2.2889	 0.002448	 0.03915	 CG6484	 -	
FBgn0034263	 147.9679	 1.945642	 6.2489	 0.000822	 0.02163	 CG10934	 -	
FBgn0034278	 63.21468	 2.422896	 4.7055	 0.002967	 0.04448	 CG14488	 -	
FBgn0034289	 633.2172	 3.399078	 7.5414	 3.33E-12	 9.20E-10	 CG10910	 -	
FBgn0034292	 627.6294	 11.78235	 5.7352	 5.46E-12	 1.41E-09	 CG5767	 -	
FBgn0034295	 3682.532	 56.2375	 6.033	 2.73E-12	 7.66E-10	 CG10911	 -	
FBgn0034296	 956.7047	 18.77872	 5.6709	 2.75E-09	 3.63E-07	 CG10912	 -	
FBgn0034318	 210.4547	 2.005507	 6.7134	 5.45E-07	 4.45E-05	 CG14500	 -	
FBgn0034382	 207.1136	 16.22698	 3.674	 0.000823	 0.02163	 CG18609	 -	
FBgn0034415	 53.19017	 1.447322	 5.1997	 0.002155	 0.036852	 CG15116	 -	
FBgn0034416	 380.5201	 9.495096	 5.3246	 0.001714	 0.032546	 CG15109	 -	
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FBgn0034461	 49.61665	 1.241215	 5.321	 0.00037	 0.013205	 CG15124	 -	
FBgn0034464	 147.5234	 1.190521	 6.9532	 0.001486	 0.029813	 CG11018	 -	
FBgn0034467	 336.3027	 3.189914	 6.7201	 0.000437	 0.014805	 CG15128	 -	
FBgn0034472	 378.0848	 7.055016	 5.7439	 0.002272	 0.037713	 CG8517	 -	
FBgn0034479	 1194.539	 411.5935	 1.5372	 0.001306	 0.027957	 CG8654	 -	
FBgn0034483	 127.624	 2.193274	 5.8627	 0.00172	 0.032546	 CG16894	 -	
FBgn0034490	 503.1617	 52.50985	 3.2604	 8.59E-07	 6.71E-05	 CG9864	 -	
FBgn0034552	 31.71405	 0.501377	 5.9831	 0.001008	 0.024588	 CG17999	 -	
FBgn0034553	 119.143	 0.644563	 7.5302	 1.09E-12	 3.24E-10	 CG9993	 -	
FBgn0034560	 63.3258	 0.501377	 6.9808	 0.000654	 0.018742	 CG9235	 -	
FBgn0034580	 216.0374	 4.237963	 5.6718	 9.80E-09	 1.15E-06	 Cht8	 Chitinase	8	[Source:FlyBase;Acc:FBgn0034580]	
FBgn0034592	 44.22429	 0.495263	 6.4805	 0.00133	 0.028234	 CG9406	 -	
FBgn0034651	 38.08883	 0.495263	 6.265	 0.00157	 0.030848	 CG15676	 -	
FBgn0034658	 133.2229	 4.046756	 5.0409	 0.001179	 0.026623	 Grx1t	 Glutaredoxin	1,	testis-specific	[Source:FlyBase;Acc:FBgn0034658]	
FBgn0034659	 87.0845	 2.13341	 5.3512	 0.002301	 0.037811	 CG4021	 -	
FBgn0034662	 610.6327	 17.20186	 5.1497	 5.71E-07	 4.64E-05	 CG13492	 -	
FBgn0034663	 272.0974	 15.12545	 4.1691	 2.03E-05	 0.001156	 CG4363	 -	
FBgn0034664	 217.5414	 57.64493	 1.916	 0.001147	 0.026225	 CG4377	 -	
FBgn0034715	 147.2874	 2.880522	 5.6762	 0.000152	 0.006744	 Oatp58Db	 Organic	anion	transporting	polypeptide	58Db	[Source:FlyBase;Acc:FBgn0034715]	
FBgn0034740	 38.22817	 0.698314	 5.7746	 0.002161	 0.036852	 nsr	 novel	spermatogenesis	regulator	[Source:FlyBase;Acc:FBgn0034740]	
FBgn0034783	 33.78449	 0.993584	 5.0876	 0.001604	 0.031198	 CG9825	 -	
FBgn0034784	 40.468	 1.784777	 4.503	 0.001011	 0.024609	 CG9826	 -	
FBgn0034820	 45.40101	 0.752065	 5.9157	 0.00097	 0.023925	 CG13538	 -	
FBgn0034824	 313.8945	 6.5353	 5.5859	 0.002719	 0.042345	 Klp59C	 Kinesin-like	protein	at	59C	[Source:FlyBase;Acc:FBgn0034824]	
FBgn0034825	 67.42498	 0.49832	 7.0801	 0.000525	 0.016568	 CG3215	 -	
FBgn0034827	 294.8138	 2.575311	 6.8389	 0.001267	 0.027565	 Klp59D	 Kinesin-like	protein	at	59D	[Source:FlyBase;Acc:FBgn0034827]	
FBgn0034835	 203.9091	 3.079744	 6.049	 0.001116	 0.025776	 CG3092	 -	
FBgn0034837	 57.11283	 0.745952	 6.2586	 0.003112	 0.045408	 RpL22-like	 Ribosomal	protein	L22-like	[Source:FlyBase;Acc:FBgn0034837]	
FBgn0034838	 26.82526	 0	 Inf	 0.000804	 0.021577	 CG12782	 -	
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FBgn0034840	 1257.605	 19.08313	 6.0422	 0.001244	 0.027398	 CG3124	 -	
FBgn0034842	 110.5127	 1.241215	 6.4763	 0.000888	 0.022552	 Prosbeta5R1	 Proteasome	beta5	subunit-related	1	[Source:FlyBase;Acc:FBgn0034842]	
FBgn0034844	 317.0153	 2.038192	 7.2811	 0.000609	 0.018076	 CG9861	 -	
FBgn0034846	 24.54006	 0.250688	 6.6131	 0.003077	 0.045106	 CG9863	 -	
FBgn0034850	 76.32214	 0.993584	 6.2633	 0.001528	 0.030357	 CG9875	 -	
FBgn0034871	 1566.707	 1.721856	 9.8296	 7.87E-25	 1.80E-21	 CG3906	 -	
FBgn0034882	 97.92081	 2.190218	 5.4825	 0.003491	 0.048426	 Eglp1	 Entomoglyceroporin	1	[Source:FlyBase;Acc:FBgn0034882]	
FBgn0034883	 153.5027	 47.25906	 1.6996	 0.002282	 0.037713	 Eglp2	 Entomoglyceroporin	2	[Source:FlyBase;Acc:FBgn0034883]	
FBgn0034898	 53.06121	 2.268145	 4.5481	 0.002194	 0.037121	 CG18128	 -	
FBgn0034907	 236.8521	 2.243969	 6.7218	 0.00027	 0.010527	 CG5539	 -	
FBgn0034957	 163.8296	 1.199691	 7.0934	 0.000459	 0.015167	 CG3121	 -	
FBgn0034998	 64.47791	 0.79392	 6.3437	 0.001544	 0.030596	 CG13577	 -	
FBgn0035003	 52.5265	 1.086075	 5.5959	 0.002977	 0.044575	 CG15873	 -	
FBgn0035005	 200.5649	 2.00245	 6.6462	 0.000569	 0.017438	 CG3483	 -	
FBgn0035007	 298.0321	 4.317844	 6.109	 0.00066	 0.018835	 CG3492	 -	
FBgn0035008	 179.5403	 3.753877	 5.5798	 0.002279	 0.037713	 CG3494	 -	
FBgn0035009	 45.02889	 0	 Inf	 0.000453	 0.01506	 CG16837	 -	
FBgn0035014	 66.81975	 2.656294	 4.6528	 0.000812	 0.02163	 CG13581	 -	
FBgn0035034	 87.00995	 1.796674	 5.5978	 0.000668	 0.01889	 CG3565	 -	
FBgn0035043	 126.558	 5.23389	 4.5958	 6.26E-09	 7.76E-07	 CG4781	 -	
FBgn0035069	 41.93722	 0.79392	 5.7231	 0.000638	 0.018497	 CG3611	 -	
FBgn0035094	 531.0005	 136.3827	 1.9611	 0.000161	 0.007058	 CG9380	 -	
FBgn0035124	 178.1216	 4.545076	 5.2924	 0.003362	 0.047469	 ttm2	 tiny	tim	2	[Source:FlyBase;Acc:FBgn0035124]	
FBgn0035154	 404.5865	 9.493802	 5.4133	 7.80E-10	 1.18E-07	 CG3344	 -	
FBgn0035176	 261.2579	 0	 Inf	 0.001426	 0.029143	 CG13905	 -	
FBgn0035196	 337.9879	 7.797304	 5.4379	 0.001254	 0.027538	 CG9129	 -	
FBgn0035217	 145.1077	 1.742592	 6.3797	 0.003298	 0.046903	 FucTD	 -	
FBgn0035263	 108.4215	 1.784389	 5.9251	 0.002069	 0.036063	 CG12035	 -	
FBgn0035265	 81.92159	 1.238159	 6.048	 5.59E-05	 0.002813	 PIG-Wb	 Phosphatidylinositol	glycan	anchor	biosynthesis	class	W	b	
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[Source:FlyBase;Acc:FBgn0035265]	
FBgn0035273	 132.8187	 2.029022	 6.0325	 0.001032	 0.024812	 CG12020	 -	
FBgn0035299	 35.04124	 0.247632	 7.1447	 0.000314	 0.011713	 CG11815	 -	
FBgn0035343	 79.70899	 5.759767	 3.7907	 0.000242	 0.009887	 CG16762	 -	
FBgn0035358	 110.4764	 10.84546	 3.3486	 8.60E-06	 0.000542	 CG14949	 -	
FBgn0035360	 169.6235	 17.8116	 3.2514	 0.000163	 0.007094	 CG1246	 -	
FBgn0035455	 136.7045	 2.536512	 5.7521	 0.000593	 0.017822	 CG10862	 -	
FBgn0035471	 1842.922	 1168.557	 0.65727	 0.003402	 0.047742	 Sc2	 -	
FBgn0035491	 254.5653	 5.01349	 5.6661	 0.000443	 0.014968	 Dpy-30L2	 Dpy-30-like	2	[Source:FlyBase;Acc:FBgn0035491]	
FBgn0035568	 113.6907	 2.240912	 5.6649	 0.002161	 0.036852	 CG18418	 -	
FBgn0035571	 67.08398	 1.733752	 5.274	 0.000107	 0.004929	 CG12493	 -	
FBgn0035607	 66.85091	 2.63206	 4.6667	 2.16E-05	 0.001218	 CG4835	 -	
FBgn0035619	 696.26	 7.398196	 6.5563	 6.81E-09	 8.33E-07	 CG10592	 -	
FBgn0035620	 558.4001	 7.311818	 6.2549	 1.13E-07	 1.06E-05	 CG5150	 -	
FBgn0035661	 1096.321	 17.46713	 5.9719	 3.97E-10	 6.48E-08	 CG10477	 -	
FBgn0035665	 20240.28	 201.9648	 6.647	 3.72E-19	 2.84E-16	 Jon65Aiii	 Jonah	65Aiii	[Source:FlyBase;Acc:FBgn0035665]	
FBgn0035666	 589.318	 3.829525	 7.2657	 9.54E-15	 4.02E-12	 Jon65Aii	 Jonah	65Aii	[Source:FlyBase;Acc:FBgn0035666]	
FBgn0035667	 2261.098	 7.539651	 8.2283	 2.56E-24	 5.12E-21	 Jon65Ai	 Jonah	65Ai	[Source:FlyBase;Acc:FBgn0035667]	
FBgn0035670	 3363.18	 68.33329	 5.6211	 9.11E-13	 2.75E-10	 CG10472	 -	
FBgn0035673	 146.1631	 43.19097	 1.7588	 0.002384	 0.038546	 CG6602	 -	
FBgn0035694	 81.30308	 1.384401	 5.876	 1.24E-05	 0.000748	 CG13299	 -	
FBgn0035718	 68.86128	 3.458607	 4.3154	 5.59E-05	 0.002813	 CG14820	 -	
FBgn0035730	 65.80677	 1.885778	 5.125	 0.000734	 0.020286	 CG17744	 -	
FBgn0035776	 526.9837	 6.452032	 6.3519	 0.000377	 0.013392	 CG8564	 -	
FBgn0035779	 299.2965	 3.714476	 6.3323	 3.39E-12	 9.20E-10	 CG8562	 -	
FBgn0035781	 723.7537	 17.5379	 5.367	 4.14E-12	 1.11E-09	 CG8560	 -	
FBgn0035782	 80.54816	 0.49832	 7.3366	 0.000107	 0.004929	 CG14835	 -	
FBgn0035800	 165.6136	 2.491601	 6.0546	 0.001397	 0.028704	 CG7716	 -	
FBgn0035823	 201.1528	 3.145333	 5.9989	 0.002888	 0.043745	 eIF4E5	 eukaryotic	translation	initiation	factor	4E5	[Source:FlyBase;Acc:FBgn0035823]	
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FBgn0035852	 174.7597	 3.476616	 5.6515	 0.002386	 0.038546	 CG7387	 -	
FBgn0035857	 121.7955	 2.288881	 5.7337	 0.003302	 0.046903	 CG8006	 -	
FBgn0035886	 404.9876	 0	 Inf	 3.08E-20	 2.90E-17	 Jon66Ci	 Jonah	66Ci	[Source:FlyBase;Acc:FBgn0035886]	
FBgn0035887	 35.15342	 0	 Inf	 4.66E-05	 0.002424	 Jon66Cii	 Jonah	66Cii	[Source:FlyBase;Acc:FBgn0035887]	
FBgn0035915	 3697.118	 81.84116	 5.4974	 0.001721	 0.032546	 S-Lap1	 Sperm-Leucylaminopeptidase	1	[Source:FlyBase;Acc:FBgn0035915]	
FBgn0035924	 62.40643	 1.331039	 5.5511	 0.001186	 0.026678	 CG6576	 -	
FBgn0035926	 486.5827	 8.141756	 5.9012	 9.11E-06	 0.00057	 CG5804	 -	
FBgn0035933	 251.1845	 2.047804	 6.9385	 1.20E-07	 1.11E-05	 CG13309	 -	
FBgn0035971	 44.01591	 0.292543	 7.2332	 0.001967	 0.035207	 CG4477	 -	
FBgn0036023	 998.2144	 22.08702	 5.4981	 6.65E-11	 1.42E-08	 CG18179	 -	
FBgn0036024	 6696.172	 88.93602	 6.2344	 1.14E-15	 5.37E-13	 CG18180	 -	
FBgn0036066	 40.20685	 0.250688	 7.3254	 4.90E-05	 0.00254	 CG14160	 -	
FBgn0036072	 155.8701	 2.450076	 5.9914	 0.002993	 0.044642	 CG6628	 -	
FBgn0036082	 191.8993	 3.288577	 5.8667	 0.001003	 0.024543	 CG12362	 -	
FBgn0036091	 3551.79	 10.86341	 8.3529	 5.45E-05	 0.002777	 CG18628	 -	
FBgn0036156	 48.2457	 1.488847	 5.0181	 0.002109	 0.036413	 CG11726	 -	
FBgn0036159	 152.9811	 2.250082	 6.0872	 0.002162	 0.036852	 CG7557	 -	
FBgn0036160	 107.6789	 2.748402	 5.292	 0.001305	 0.027957	 CG12289	 -	
FBgn0036161	 57.3881	 0.250688	 7.8387	 0.000246	 0.009894	 CG7551	 -	
FBgn0036162	 290.7764	 5.705968	 5.6713	 0.001577	 0.030908	 CG6140	 -	
FBgn0036203	 3030.681	 2.139523	 10.468	 7.00E-25	 1.80E-21	 Muc68D	 Mucin	68D	[Source:FlyBase;Acc:FBgn0036203]	
FBgn0036232	 962.8165	 0	 Inf	 1.93E-19	 1.62E-16	 CG14125	 -	
FBgn0036310	 90.39104	 0.745952	 6.921	 0.000531	 0.016705	 CG10969	 -	
FBgn0036311	 325.177	 4.52434	 6.1674	 0.000816	 0.02163	 CG17666	 -	
FBgn0036321	 429.6133	 8.011312	 5.7449	 6.72E-06	 0.000439	 CG14120	 -	
FBgn0036327	 31.71503	 0	 Inf	 0.000362	 0.01297	 CG10748	 -	
FBgn0036328	 125.7167	 2.745346	 5.517	 0.003442	 0.048162	 CG10749	 -	
FBgn0036345	 71.52061	 0.749008	 6.5772	 0.001392	 0.028704	 CG17300	 -	
FBgn0036346	 81.70237	 0.698314	 6.8704	 0.000754	 0.020658	 CG11251	 -	
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FBgn0036367	 178.2932	 7.676009	 4.5378	 4.95E-06	 0.000333	 CG10116	 -	
FBgn0036419	 167.4736	 2.13374	 6.2944	 5.66E-08	 5.67E-06	 CG13482	 -	
FBgn0036421	 32.29739	 0	 Inf	 0.001694	 0.032316	 CG13481	 -	
FBgn0036422	 934.0234	 5.664555	 7.3654	 3.95E-17	 2.34E-14	 CG3868	 -	
FBgn0036438	 121.2256	 2.736176	 5.4694	 0.001353	 0.02834	 goddard	 -	
FBgn0036441	 76.6132	 0.745952	 6.6824	 0.001249	 0.027456	 CG13476	 -	
FBgn0036465	 77.1833	 1.199691	 6.0076	 0.001428	 0.029143	 Rpn12R	 Regulatory	particle	non-ATPase	12-related	[Source:FlyBase;Acc:FBgn0036465]	
FBgn0036482	 109.4524	 0	 Inf	 0.000106	 0.004921	 CG13457	 -	
FBgn0036490	 94.87318	 0.247632	 8.5817	 0.000421	 0.014407	 CG6888	 -	
FBgn0036496	 70.02618	 0.501377	 7.1259	 0.002441	 0.039148	 CG7804	 -	
FBgn0036497	 155.8943	 3.118542	 5.6436	 0.001301	 0.027951	 Ran-like	 -	
FBgn0036499	 27.64063	 0	 Inf	 0.001793	 0.033139	 CG7276	 -	
FBgn0036568	 64.98617	 0.495263	 7.0358	 0.000273	 0.010606	 ATPsynbetaL	 ATP	synthase,	beta	subunit-like	[Source:FlyBase;Acc:FBgn0036568]	
FBgn0036687	 435.9044	 10.05071	 5.4386	 0.002056	 0.036063	 CG6652	 -	
FBgn0036703	 73.67529	 1.244272	 5.8878	 0.002205	 0.03724	 CG7707	 -	
FBgn0036706	 56.3659	 0.993584	 5.826	 0.002417	 0.03884	 ND-24L	
NADH	dehydrogenase	(ubiquinone)	24	kDa	subunit-like	
[Source:FlyBase;Acc:FBgn0036706]	
FBgn0036708	 92.04649	 0.641506	 7.1648	 0.000268	 0.010503	 CG13725	 -	
FBgn0036738	 1723.726	 50.62721	 5.0895	 5.62E-08	 5.66E-06	 CG7542	 -	
FBgn0036751	 107.5713	 2.193274	 5.6161	 0.003014	 0.044681	 Adgf-B	 Adenosine	deaminase-related	growth	factor	B	[Source:FlyBase;Acc:FBgn0036751]	
FBgn0036766	 905.7118	 5.700627	 7.3118	 8.99E-09	 1.07E-06	 CG5506	 -	
FBgn0036767	 202.494	 2.461967	 6.3619	 9.43E-05	 0.00448	 CG16775	 -	
FBgn0036808	 33.48134	 0	 Inf	 0.000641	 0.018499	 Dic4	 Dicarboxylate	carrier	4	[Source:FlyBase;Acc:FBgn0036808]	
FBgn0036830	 93.8002	 1.751762	 5.7427	 0.001856	 0.03399	 CG14077	 -	
FBgn0036831	 248.9283	 1.333706	 7.5441	 4.65E-14	 1.73E-11	 CG6839	 -	
FBgn0036833	 173.3968	 2.668132	 6.0221	 1.90E-08	 2.05E-06	 CG3819	 -	
FBgn0036924	 137.9185	 1.922239	 6.1649	 0.000638	 0.018497	 hale	 hale-bopp	[Source:FlyBase;Acc:FBgn0036924]	
FBgn0036925	 252.0665	 4.001844	 5.977	 0.001556	 0.030745	 schuy	 schumacher-levy	[Source:FlyBase;Acc:FBgn0036925]	
FBgn0036941	 98.28761	 3.202141	 4.9399	 0.002306	 0.03782	 CG7335	 -	
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FBgn0036969	 548.5571	 16.54543	 5.0511	 0.00301	 0.044679	 Spn77Bb	 Serpin	77Bb	[Source:FlyBase;Acc:FBgn0036969]	
FBgn0036996	 423.9679	 34.89699	 3.6028	 1.87E-05	 0.001075	 mag	 magro	[Source:FlyBase;Acc:FBgn0036996]	
FBgn0037004	 92.17668	 5.893788	 3.9671	 0.002859	 0.043693	 CG17637	 -	
FBgn0037023	 31.20869	 0	 Inf	 0.001552	 0.030718	 CG3698	 -	
FBgn0037065	 299.4071	 9.623159	 4.9595	 2.28E-09	 3.04E-07	 CG12974	 -	
FBgn0037101	 178.9011	 2.083104	 6.4243	 0.000239	 0.009833	 CG7634	 -	
FBgn0037147	 258.8652	 3.482458	 6.216	 0.000385	 0.013602	 CG7140	 -	
FBgn0037172	 61.51516	 2.423168	 4.666	 0.002838	 0.043437	 ND-B14.5AL	
NADH	dehydrogenase	(ubiquinone)	B14.5	A	subunit-like	
[Source:FlyBase;Acc:FBgn0037172]	
FBgn0037176	 51.93842	 1.539872	 5.0759	 6.30E-05	 0.003076	 CG14456	 -	
FBgn0037191	 74.21507	 5.049504	 3.8775	 0.002623	 0.041249	 CG14448	 -	
FBgn0037283	 136.4068	 1.742592	 6.2905	 0.00173	 0.032613	 CG14658	 -	
FBgn0037456	 39.42109	 0.250688	 7.2969	 0.003128	 0.045412	 CG1138	 -	
FBgn0037460	 148.5873	 1.444266	 6.6848	 0.000275	 0.01063	 sowi	 solwind	[Source:FlyBase;Acc:FBgn0037460]	
FBgn0037461	 96.97132	 1.572887	 5.9461	 0.002805	 0.043213	 CG15177	 -	
FBgn0037462	 55.37612	 0.752065	 6.2023	 0.000915	 0.0229	 sunz	 sungrazer	[Source:FlyBase;Acc:FBgn0037462]	
FBgn0037463	 175.5063	 3.252836	 5.7537	 0.001638	 0.031705	 djl	 don	juan	like	[Source:FlyBase;Acc:FBgn0037463]	
FBgn0037485	 70.0687	 0.835775	 6.3895	 9.55E-07	 7.32E-05	 CG14606	 -	
FBgn0037486	 108.8893	 0.99664	 6.7716	 0.000302	 0.011417	 CG14605	 -	
FBgn0037500	 93.19508	 1.50413	 5.9533	 0.001022	 0.024761	 CG17944	 -	
FBgn0037502	 138.2395	 1.441209	 6.5837	 0.000413	 0.01426	 wa-cup	 walker	cup	[Source:FlyBase;Acc:FBgn0037502]	
FBgn0037506	 208.9308	 7.893682	 4.7262	 0.001389	 0.028704	 Mics1	
Mitochondrial	morphology	and	cristae	structure	1	
[Source:FlyBase;Acc:FBgn0037506]	
FBgn0037517	 116.2814	 3.485184	 5.0602	 5.36E-09	 6.80E-07	 CG10086	 -	
FBgn0037547	 1405.535	 25.18478	 5.8024	 0.000648	 0.018599	 CG7910	 -	
FBgn0037562	 126.9762	 5.494131	 4.5305	 1.92E-05	 0.0011	 CG11671	 -	
FBgn0037563	 103.298	 1.232376	 6.3892	 3.23E-10	 5.38E-08	 CG11672	 -	
FBgn0037571	 29.44044	 0.501377	 5.8758	 0.001657	 0.031854	 CG11694	 -	
FBgn0037577	 167.3753	 0.292543	 9.1602	 4.69E-06	 0.000318	 CG7443	 -	
FBgn0037579	 94.81153	 4.953956	 4.2584	 0.003129	 0.045412	 COX7AL	 Cytochrome	c	oxidase	subunit	7A-like	[Source:FlyBase;Acc:FBgn0037579]	
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FBgn0037678	 411.3076	 45.61125	 3.1728	 2.74E-06	 0.000196	 CG16749	 -	
FBgn0037724	 71.95048	 3.559996	 4.3371	 2.34E-05	 0.001303	 Fst	 Frost	[Source:FlyBase;Acc:FBgn0037724]	
FBgn0037762	 218.7354	 0.787748	 8.1172	 2.92E-08	 3.05E-06	 eloF	 elongase	F	[Source:FlyBase;Acc:FBgn0037762]	
FBgn0037763	 1232.933	 1.676886	 9.5221	 2.26E-07	 2.04E-05	 CG16904	 -	
FBgn0037764	 100.1568	 0	 Inf	 4.32E-07	 3.63E-05	 CG9459	 -	
FBgn0037765	 196.5747	 2.316113	 6.4072	 1.02E-07	 9.72E-06	 CG9458	 -	
FBgn0037782	 87.12776	 0.540175	 7.3336	 2.47E-08	 2.62E-06	 Npc2d	 Niemann-Pick	type	C-2d	[Source:FlyBase;Acc:FBgn0037782]	
FBgn0037826	 103.5515	 1.677275	 5.9481	 0.000899	 0.022651	 CG14689	 -	
FBgn0037828	 197.5795	 2.42901	 6.3459	 0.00073	 0.020215	 tomboy20	 -	
FBgn0037829	 49.25827	 2.14258	 4.5229	 0.001727	 0.032593	 CG14691	 -	
FBgn0037857	 76.45092	 1.542929	 5.6308	 0.00016	 0.007048	 Tengl4	 Testis	EndoG-Like	4	[Source:FlyBase;Acc:FBgn0037857]	
FBgn0037860	 72.19808	 0.247632	 8.1876	 0.000245	 0.009894	 CG6629	 -	
FBgn0037862	 249.0135	 2.577978	 6.5938	 0.000743	 0.020433	 CG4706	 -	
FBgn0037888	 286.8434	 7.52604	 5.2522	 0.001295	 0.027892	 scpr-B	 SCP-containing	protein	B	[Source:FlyBase;Acc:FBgn0037888]	
FBgn0037889	 301.6356	 3.181405	 6.567	 0.000172	 0.007476	 scpr-A	 SCP-containing	protein	A	[Source:FlyBase;Acc:FBgn0037889]	
FBgn0037915	 288.223	 2.237856	 7.0089	 0.000348	 0.012587	 CG6790	 -	
FBgn0037939	 610.851	 7.033561	 6.4404	 0.001292	 0.027876	 CG14718	 -	
FBgn0037985	 585.7224	 6.681542	 6.4539	 0.000576	 0.017569	 ssp5	 short	spindle	5	[Source:FlyBase;Acc:FBgn0037985]	
FBgn0037986	 55.34637	 0.590811	 6.5496	 0.001495	 0.029912	 CG14736	 -	
FBgn0037987	 161.167	 2.497714	 6.0118	 0.001978	 0.035306	 CG14739	 -	
FBgn0037988	 277.888	 4.753909	 5.8692	 0.00082	 0.02163	 CG14740	 -	
FBgn0037994	 169.1569	 5.29992	 4.9962	 0.001356	 0.02834	 eIF3d2	
eukaryotic	translation	initiation	factor	3	subunit	d2	
[Source:FlyBase;Acc:FBgn0037994]	
FBgn0037995	 170.491	 4.521283	 5.2368	 0.001078	 0.025308	 CG3809	 -	
FBgn0037996	 47.51362	 2.276984	 4.3831	 0.002802	 0.043213	 CG4830	 -	
FBgn0038008	 127.9752	 0.999697	 7.0002	 0.001439	 0.029194	 CG3942	 -	
FBgn0038018	 68.67976	 2.145636	 5.0004	 0.00253	 0.040038	 Tim17a1	 -	
FBgn0038052	 561.3296	 18.1967	 4.9471	 0.00203	 0.036023	 CG5538	 -	
FBgn0038078	 46.11911	 1.342876	 5.102	 0.003526	 0.048665	 CG14391	 -	
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FBgn0038082	 93.39365	 2.730723	 5.096	 0.000238	 0.009833	 CG5724	 -	
FBgn0038097	 25.51261	 0	 Inf	 0.001061	 0.025142	 CG14384	 -	
FBgn0038122	 61.81692	 0.495263	 6.9637	 0.001374	 0.028527	 CG8138	 -	
FBgn0038123	 61.47326	 0.247632	 7.9556	 0.001114	 0.025776	 CG8508	 -	
FBgn0038125	 28.77685	 0	 Inf	 0.000647	 0.018599	 CG8141	 -	
FBgn0038135	 437.0618	 9.182094	 5.5729	 1.38E-08	 1.55E-06	 CG8773	 -	
FBgn0038136	 320.2413	 6.241818	 5.681	 1.64E-14	 6.75E-12	 CG8774	 -	
FBgn0038158	 26.66287	 0.247632	 6.7505	 0.001742	 0.032615	 CG14370	 -	
FBgn0038163	 428.2168	 7.409815	 5.8528	 0.001394	 0.028704	 CG10841	 -	
FBgn0038200	 760.9332	 22.90952	 5.0538	 0.002037	 0.036063	 CG9920	 -	
FBgn0038208	 782.4614	 9.13173	 6.421	 0.002254	 0.037686	 CG14355	 -	
FBgn0038209	 36.26234	 0.247632	 7.1941	 0.002187	 0.037058	 CG9722	 -	
FBgn0038210	 73.86578	 1.751762	 5.398	 0.001134	 0.025978	 CG3199	 -	
FBgn0038219	 32.38556	 0.247632	 7.031	 0.002303	 0.037811	 CG14839	 -	
FBgn0038225	 268.5774	 3.729759	 6.1701	 0.001265	 0.027565	 soti	 scotti	[Source:FlyBase;Acc:FBgn0038225]	
FBgn0038248	 744.1201	 12.21037	 5.9294	 0.002333	 0.038124	 CG7886	 -	
FBgn0038258	 112.4484	 1.784447	 5.9776	 0.000453	 0.01506	 CG7362	 -	
FBgn0038280	 104.4304	 0.742895	 7.1352	 0.001432	 0.029143	 CG14861	 -	
FBgn0038281	 98.90733	 0	 Inf	 1.33E-05	 0.000799	 RpL10Aa	 Ribosomal	protein	L10Aa	[Source:FlyBase;Acc:FBgn0038281]	
FBgn0038292	 257.5309	 76.69173	 1.7476	 8.61E-05	 0.004128	 CG3987	 -	
FBgn0038345	 41.25615	 0.495263	 6.3803	 0.000609	 0.018076	 CG5213	 -	
FBgn0038353	 1462.327	 30.5527	 5.5808	 4.64E-13	 1.46E-10	 CG5399	 -	
FBgn0038355	 137.2111	 1.751762	 6.2914	 0.001108	 0.025731	 CG4520	 -	
FBgn0038356	 27.93181	 0.250688	 6.7999	 0.001525	 0.030331	 CG12784	 -	
FBgn0038357	 59.7333	 0.247632	 7.9142	 0.001494	 0.029912	 CG5623	 -	
FBgn0038359	 311.8723	 5.258065	 5.8903	 0.003032	 0.044745	 CG5614	 -	
FBgn0038361	 71.31235	 3.70396	 4.267	 0.003046	 0.044861	 CG9589	 -	
FBgn0038386	 21.74508	 0	 Inf	 0.002354	 0.038216	 CG5478	 -	
FBgn0038391	 182.8772	 4.100171	 5.479	 9.99E-07	 7.61E-05	 GATAe	 -	
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FBgn0038423	 179.3832	 1.999394	 6.4873	 0.001457	 0.029469	 CG10317	 -	
FBgn0038445	 97.80614	 0.999697	 6.6123	 0.000793	 0.021451	 CG14891	 -	
FBgn0038449	 96.21448	 0	 Inf	 0.00039	 0.013737	 CG17562	 -	
FBgn0038450	 301.363	 1.37856	 7.7722	 0.001576	 0.030908	 CG17560	 -	
FBgn0038458	 30.17637	 0.250688	 6.9114	 0.000848	 0.022001	 VhaM9.7-d	 Vacuolar	H[+]	ATPase	M9.7	subunit	d	[Source:FlyBase;Acc:FBgn0038458]	
FBgn0038466	 225.3968	 42.53143	 2.4059	 0.000778	 0.021189	 CG8907	 -	
FBgn0038469	 312.7841	 0.787748	 8.6332	 0.000134	 0.005961	 CG4009	 -	
FBgn0038481	 201.7729	 0.393874	 9.0008	 5.25E-15	 2.33E-12	 CG17475	 -	
FBgn0038482	 43.82564	 0	 Inf	 4.30E-06	 0.000295	 CG4053	 -	
FBgn0038486	 138.3492	 1.996337	 6.1148	 0.001637	 0.031705	 CG5265	 -	
FBgn0038539	 139.3992	 2.829056	 5.6228	 0.002279	 0.037713	 Atg8b	 Autophagy-related	8b	[Source:FlyBase;Acc:FBgn0038539]	
FBgn0038567	 50.58182	 0	 Inf	 0.000204	 0.008552	 CG14316	 -	
FBgn0038611	 557.0652	 1.337152	 8.7025	 0.000504	 0.016203	 CG14309	 -	
FBgn0038613	 113.0452	 1.98411	 5.8323	 6.74E-09	 8.30E-07	 Vha100-4	 Vacuolar	H[+]	ATPase	100kD	subunit	4	[Source:FlyBase;Acc:FBgn0038613]	
FBgn0038630	 265.4239	 5.985955	 5.4706	 0.00116	 0.026423	 CG14305	 -	
FBgn0038655	 207.3233	 1.041552	 7.637	 4.18E-05	 0.002196	 CG14297	 -	
FBgn0038658	 1252.406	 12.74464	 6.6187	 1.05E-07	 9.93E-06	 CG14292	 -	
FBgn0038685	 67.92621	 1.99328	 5.0908	 0.003204	 0.046042	 CG14282	 -	
FBgn0038690	 81.63873	 0.993584	 6.3605	 0.000566	 0.017429	 CG11703	 -	
FBgn0038694	 228.0647	 1.778664	 7.0025	 0.00064	 0.018497	 CG5217	 -	
FBgn0038697	 235.1319	 2.247025	 6.7093	 0.000717	 0.019971	 CG3581	 -	
FBgn0038700	 169.4041	 12.40125	 3.7719	 5.51E-05	 0.002799	 CG3734	 -	
FBgn0038701	 408.0818	 4.643462	 6.4575	 2.13E-10	 3.71E-08	 CG18493	 -	
FBgn0038708	 293.1474	 5.192365	 5.8191	 0.001097	 0.025611	 CG6255	 -	
FBgn0038709	 118.2737	 1.444266	 6.3556	 0.000563	 0.017366	 CG15025	 -	
FBgn0038717	 133.3606	 1.829359	 6.1879	 9.91E-08	 9.50E-06	 CG17751	 -	
FBgn0038718	 369.1879	 0.787748	 8.8724	 2.00E-10	 3.51E-08	 CG17752	 -	
FBgn0038719	 40.29787	 0.447625	 6.4923	 0.000117	 0.005306	 CG16727	 -	
FBgn0038756	 177.0899	 1.784447	 6.6329	 7.02E-11	 1.48E-08	 CG4783	 -	
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FBgn0038773	 23.69674	 0.292543	 6.3399	 0.003623	 0.049616	 CG10887	 -	
FBgn0038790	 159.515	 9.401919	 4.0846	 3.79E-07	 3.25E-05	 MtnC	 Metallothionein	C	[Source:FlyBase;Acc:FBgn0038790]	
FBgn0038797	 271.8018	 2.247025	 6.9184	 0.000579	 0.017579	 Dic2	 Dicarboxylate	carrier	2	[Source:FlyBase;Acc:FBgn0038797]	
FBgn0038845	 198.5023	 12.919	 3.9416	 5.74E-07	 4.64E-05	 CG10827	 -	
FBgn0038887	 45.27066	 0	 Inf	 0.000727	 0.020175	 CG7907	 -	
FBgn0038892	 115.5893	 1.99328	 5.8577	 0.001174	 0.026557	 CG15498	 -	
FBgn0038973	 1364.339	 22.65023	 5.9125	 4.48E-10	 7.06E-08	 Pebp1	 Phosphatidylethanolamine-binding	protein	1	[Source:FlyBase;Acc:FBgn0038973]	
FBgn0038979	 164.8199	 1.533759	 6.7477	 0.000407	 0.014113	 tHMG2	 testis-enriched	HMG-box-containing	protein	2	[Source:FlyBase;Acc:FBgn0038979]	
FBgn0039029	 36.47065	 0.742895	 5.6174	 0.001352	 0.02834	 CG4704	 -	
FBgn0039030	 154.6617	 8.427516	 4.1979	 0.002074	 0.036069	 CG6660	 -	
FBgn0039051	 155.6275	 43.06213	 1.8536	 0.000636	 0.018497	 CG17109	 -	
FBgn0039052	 226.2473	 48.45306	 2.2232	 2.20E-05	 0.001234	 CG6733	 -	
FBgn0039070	 252.1329	 3.560055	 6.1461	 0.000346	 0.01254	 CG17083	 -	
FBgn0039071	 376.355	 8.209907	 5.5186	 0.002501	 0.039724	 bb8	 big	bubble	8	[Source:FlyBase;Acc:FBgn0039071]	
FBgn0039077	 26.32761	 0.250688	 6.7145	 0.001888	 0.034269	 CG17380	 -	
FBgn0039085	 108.2714	 1.289184	 6.3921	 9.73E-11	 2.00E-08	 CG10170	 -	
FBgn0039088	 251.1016	 3.732816	 6.0719	 0.001325	 0.028171	 CG10164	 -	
FBgn0039091	 32.67123	 0	 Inf	 0.0001	 0.004739	 CG10182	 -	
FBgn0039104	 1254.531	 28.03742	 5.4837	 0.001351	 0.02834	 CG10252	 -	
FBgn0039124	 46.21632	 0.889138	 5.6999	 0.000806	 0.021577	 tbrd-1	
testis-specifically	expressed	bromodomain	containing	protein-1	
[Source:FlyBase;Acc:FBgn0039124]	
FBgn0039129	 43.84112	 0.292543	 7.2275	 0.000488	 0.015952	 RpS19b	 Ribosomal	protein	S19b	[Source:FlyBase;Acc:FBgn0039129]	
FBgn0039177	 107.2507	 10.75259	 3.3182	 0.00356	 0.048883	 CG13611	 -	
FBgn0039184	 278.852	 1.536815	 7.5034	 2.82E-07	 2.45E-05	 CG6432	 -	
FBgn0039190	 475.7836	 5.976785	 6.3148	 0.000854	 0.022041	 CG5762	 -	
FBgn0039235	 76.90453	 1.793617	 5.4221	 0.003479	 0.048348	 CG10899	 -	
FBgn0039246	 195.559	 1.48579	 7.0402	 0.00079	 0.021443	 CG10845	 -	
FBgn0039307	 42.28784	 2.751512	 3.9419	 0.002242	 0.037579	 CR13656	 -	
FBgn0039310	 603.1301	 16.35138	 5.205	 4.50E-10	 7.06E-08	 CG11878	 -	
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FBgn0039311	 730.4939	 166.3457	 2.1347	 0.000188	 0.007991	 CG10513	 -	
FBgn0039312	 545.4895	 126.5521	 2.1078	 0.000399	 0.013954	 CG10514	 -	
FBgn0039313	 490.1285	 83.88662	 2.5466	 0.000453	 0.01506	 CG11892	 -	
FBgn0039342	 1713.371	 30.77879	 5.7988	 1.32E-07	 1.21E-05	 CG5107	 -	
FBgn0039373	 109.8193	 4.073658	 4.7527	 0.001759	 0.0328	 CG5024	 -	
FBgn0039379	 443.5146	 215.1721	 1.0435	 0.003403	 0.047742	 CG5886	 -	
FBgn0039398	 488.9766	 2.727336	 7.4861	 0.000274	 0.010606	 CG14540	 -	
FBgn0039452	 316.3154	 4.4648	 6.1466	 4.33E-10	 7.00E-08	 CG14245	 -	
FBgn0039470	 141.8939	 1.232376	 6.8472	 1.14E-06	 8.59E-05	 CG6296	 -	
FBgn0039471	 3989.444	 11.48774	 8.4399	 8.53E-17	 4.71E-14	 CG6295	 -	
FBgn0039472	 1482.852	 7.001207	 7.7266	 2.67E-19	 2.14E-16	 CG17192	 -	
FBgn0039474	 810.9285	 12.96982	 5.9663	 4.01E-09	 5.22E-07	 CG6283	 -	
FBgn0039475	 1241.457	 22.80653	 5.7664	 2.07E-09	 2.81E-07	 CG6277	 -	
FBgn0039511	 478.0153	 7.04279	 6.0848	 0.000674	 0.019019	 CG3330	 -	
FBgn0039519	 138.4266	 0.945946	 7.1931	 8.25E-06	 0.000525	 Cyp6a18	 -	
FBgn0039576	 42.15768	 0.250688	 7.3938	 0.001433	 0.029143	 UQCR-14L	
Ubiquinol-cytochrome	c	reductase	14	kDa	subunit-like	
[Source:FlyBase;Acc:FBgn0039576]	
FBgn0039577	 49.17391	 0	 Inf	 0.000597	 0.0179	 CG12516	 -	
FBgn0039670	 79.92671	 2.076991	 5.2661	 4.37E-07	 3.63E-05	 CG7567	 -	
FBgn0039707	 117.5129	 1.891891	 5.9568	 0.002445	 0.03915	 Prtl99C	 Protamine-like	99C	[Source:FlyBase;Acc:FBgn0039707]	
FBgn0039755	 403.0219	 1.232376	 8.3533	 1.74E-05	 0.001012	 CG15531	 -	
FBgn0039760	 416.576	 7.159404	 5.8626	 3.98E-22	 5.32E-19	 CG9682	 -	
FBgn0039761	 586.613	 28.02335	 4.3877	 1.18E-09	 1.66E-07	 CG18404	 -	
FBgn0039768	 88.71154	 0.292543	 8.2443	 0.001812	 0.033377	 CG15533	 -	
FBgn0039769	 68.89232	 0.247632	 8.12	 0.001684	 0.032178	 CG15534	 -	
FBgn0039777	 3682.838	 20.77058	 7.4701	 1.51E-21	 1.86E-18	 Jon99Fii	 Jonah	99Fii	[Source:FlyBase;Acc:FBgn0039777]	
FBgn0039778	 3235.092	 3.217978	 9.9734	 8.89E-32	 1.42E-27	 Jon99Fi	 Jonah	99Fi	[Source:FlyBase;Acc:FBgn0039778]	
FBgn0039787	 163.7594	 5.756663	 4.8302	 8.73E-06	 0.000548	 CG9702	 -	
FBgn0039792	 470.0271	 4.037586	 6.8631	 0.000213	 0.008924	 CG2267	 -	
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FBgn0039796	 120.7299	 2.494657	 5.5968	 0.003641	 0.04974	 CG12069	 -	
FBgn0039797	 311.2987	 2.745346	 6.8252	 0.000602	 0.017943	 eIF4H2	 eukaryotic	translation	initiation	factor	4H2	[Source:FlyBase;Acc:FBgn0039797]	
FBgn0039799	 64.88928	 1.48579	 5.4487	 0.00281	 0.043254	 CG15543	 -	
FBgn0039840	 98.861	 0.790864	 6.9658	 1.30E-10	 2.53E-08	 pHCl-2	 pH-sensitive	chloride	channel	2	[Source:FlyBase;Acc:FBgn0039840]	
FBgn0039872	 301.3162	 1.28307	 7.8755	 1.39E-08	 1.55E-06	 salt	 salty	dog	[Source:FlyBase;Acc:FBgn0039872]	
FBgn0039873	 250.7974	 0.444569	 9.1399	 8.77E-08	 8.51E-06	 Smvt	 Sodium-dependent	multivitamin	transporter	[Source:FlyBase;Acc:FBgn0039873]	
FBgn0040001	 940.7853	 22.87606	 5.362	 0.000588	 0.017767	 FASN3	 Fatty	acid	synthase	3	[Source:FlyBase;Acc:FBgn0040001]	
FBgn0040031	 35.50715	 1.083407	 5.0345	 0.001079	 0.025308	 CG12061	 -	
FBgn0040038	 85.75885	 1.241215	 6.1105	 0.001016	 0.024637	 klhl10	 kelch	like	family	member	10	[Source:FlyBase;Acc:FBgn0040038]	
FBgn0040060	 13281.12	 98.20862	 7.0793	 4.09E-20	 3.64E-17	 yip7	 yippee	interacting	protein	7	[Source:FlyBase;Acc:FBgn0040060]	
FBgn0040069	 245.8157	 1.742922	 7.1399	 4.91E-06	 0.000331	 vanin-like	 -	
FBgn0040098	 138.0217	 5.515144	 4.6454	 0.001133	 0.025978	 lectin-29Ca	 -	
FBgn0040250	 32.66108	 0	 Inf	 0.000105	 0.004881	 Ugt86Dj	 -	
FBgn0040252	 48.76042	 3.629142	 3.748	 0.001395	 0.028704	 Ugt86Dh	 -	
FBgn0040342	 140.0003	 10.0338	 3.8025	 8.90E-08	 8.58E-06	 CG3706	 -	
FBgn0040350	 178.0979	 2.587537	 6.1049	 1.59E-11	 3.80E-09	 CG3690	 -	
FBgn0040365	 28.86878	 0.540175	 5.7399	 0.00363	 0.049669	 CG14628	 -	
FBgn0040510	 137.1635	 1.638146	 6.3877	 0.000814	 0.02163	 ACXA	 -	
FBgn0040519	 507.8604	 10.40591	 5.609	 0.001937	 0.034885	 CG15219	 -	
FBgn0040651	 31.01269	 0.501377	 5.9508	 0.002501	 0.039724	 CG15458	 -	
FBgn0040679	 65.25637	 0.945946	 6.1082	 0.000776	 0.021171	 CG11373	 -	
FBgn0040694	 49.86921	 0.250688	 7.6361	 2.37E-05	 0.001311	 CG14974	 -	
FBgn0040723	 200.4258	 2.954509	 6.084	 5.22E-07	 4.28E-05	 CG5011	 -	
FBgn0040729	 54.39034	 1.629695	 5.0607	 3.62E-05	 0.001934	 CG15126	 -	
FBgn0040747	 285.7902	 8.212575	 5.121	 0.003273	 0.046657	 CG12853	 -	
FBgn0040812	 46.09308	 0.99664	 5.5313	 0.002274	 0.037713	 CG8750	 -	
FBgn0040814	 55.12935	 1.244272	 5.4694	 0.001395	 0.028704	 CG14113	 -	
FBgn0040816	 56.27454	 0.698314	 6.3325	 0.001738	 0.032615	 CG12521	 -	
FBgn0040959	 298.7403	 8.651638	 5.1098	 3.10E-06	 0.000221	 Peritrophin- -	
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15a	
FBgn0040963	 301.0197	 5.619313	 5.7433	 0.001305	 0.027957	 CG18662	 -	
FBgn0040989	 60.22749	 1.253442	 5.5865	 0.000554	 0.01724	 CG5693	 -	
FBgn0040996	 103.1792	 1.29224	 6.3191	 0.00064	 0.018497	 CG12617	 -	
FBgn0041102	 647.6707	 12.74876	 5.6668	 0.002501	 0.039724	 ocn	 ocnus	[Source:FlyBase;Acc:FBgn0041102]	
FBgn0041156	 118.6141	 24.62824	 2.2679	 0.001192	 0.026754	 exex	 extra-extra	[Source:FlyBase;Acc:FBgn0041156]	
FBgn0041252	 152.8599	 0.250688	 9.2521	 0.001126	 0.025893	 Femcoat	 -	
FBgn0042102	 65.3772	 1.745649	 5.227	 6.58E-06	 0.000432	 CG18745	 -	
FBgn0042104	 86.00075	 8.681042	 3.3084	 0.000118	 0.00533	 CG18747	 -	
FBgn0042105	 55.31521	 0.790864	 6.1281	 6.31E-06	 0.000417	 CG18748	 -	
FBgn0042133	 98.74125	 2.035077	 5.6005	 0.001884	 0.034266	 CG18810	 -	
FBgn0042179	 142.6062	 2.530671	 5.8164	 0.000103	 0.004805	 CG18869	 -	
FBgn0042186	 97.51049	 0	 Inf	 3.23E-06	 0.000229	 CG17239	 -	
FBgn0042189	 930.0831	 20.24812	 5.5215	 0.002153	 0.036852	 CG17376	 -	
FBgn0042198	 48.96571	 1.617799	 4.9197	 0.001587	 0.031063	 CG16741	 -	
FBgn0042627	 2797.675	 116.6776	 4.5836	 0.002692	 0.042093	 FASN2	 Fatty	acid	synthase	2	[Source:FlyBase;Acc:FBgn0042627]	
FBgn0043470	 272.6365	 8.237304	 5.0487	 2.13E-06	 0.000155	 lambdaTry	 -	
FBgn0043471	 205.5975	 2.372591	 6.4372	 2.85E-14	 1.11E-11	 kappaTry	 -	
FBgn0043530	 539.2994	 11.53167	 5.5474	 0.003596	 0.049289	 Obp51a	 Odorant-binding	protein	51a	[Source:FlyBase;Acc:FBgn0043530]	
FBgn0043575	 1233.142	 87.64428	 3.8145	 5.24E-06	 0.000351	 PGRP-SC2	 Peptidoglycan	recognition	protein	SC2	[Source:FlyBase;Acc:FBgn0043575]	
FBgn0043576	 326.6213	 0.292543	 10.125	 1.34E-10	 2.58E-08	 PGRP-SC1a	 Peptidoglycan	recognition	protein	SC1a	[Source:FlyBase;Acc:FBgn0043576]	
FBgn0043825	 762.3788	 41.61427	 4.1954	 0.002882	 0.043745	 CG18284	 -	
FBgn0045770	 1690.442	 18.05592	 6.5488	 0.000873	 0.022404	 S-Lap3	 Sperm-Leucylaminopeptidase	3	[Source:FlyBase;Acc:FBgn0045770]	
FBgn0046214	 3084.313	 1972.157	 0.64517	 0.00283	 0.043431	 vig2	 -	
FBgn0046294	 1549.638	 23.23121	 6.0597	 0.00071	 0.01979	 CG12699	 -	
FBgn0046297	 808.9188	 12.5008	 6.0159	 0.000555	 0.01725	 CR9284	 -	
FBgn0046302	 451.7763	 42.16559	 3.4215	 1.10E-07	 1.03E-05	 CG10650	 -	
FBgn0046332	 285.265	 4.616559	 5.9493	 0.001337	 0.028264	 gskt	 gasket	[Source:FlyBase;Acc:FBgn0046332]	
FBgn0046689	 39.68407	 2.384098	 4.057	 0.002979	 0.044575	 Takl1	 Tak1-like	1	[Source:FlyBase;Acc:FBgn0046689]	
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FBgn0046873	 151.9203	 5.466899	 4.7964	 0.002531	 0.040038	 Pif2	 PFTAIRE-interacting	factor	2	[Source:FlyBase;Acc:FBgn0046873]	
FBgn0047334	 1204.219	 64.90144	 4.2137	 0.00239	 0.03857	 BG642312	 -	
FBgn0047338	 111.8115	 2.515776	 5.4739	 0.003041	 0.044833	 CG32148	 -	
FBgn0047351	 390.4123	 6.314181	 5.9503	 0.000919	 0.022942	 CG31468	 -	
FBgn0050008	 1851.614	 12.59683	 7.1996	 1.92E-05	 0.0011	 CG30008	 -	
FBgn0050016	 42.66356	 0.790864	 5.7534	 0.000489	 0.015952	 CG30016	 -	
FBgn0050031	 32.49232	 0	 Inf	 0.000102	 0.004799	 CG30031	 -	
FBgn0050039	 220.5898	 3.872945	 5.8318	 0.00171	 0.032545	 CG30039	 -	
FBgn0050042	 266.8875	 14.91766	 4.1611	 3.89E-06	 0.000271	 Cpr49Ab	 Cuticular	protein	49Ab	[Source:FlyBase;Acc:FBgn0050042]	
FBgn0050043	 63.37385	 0.247632	 7.9995	 1.10E-07	 1.03E-05	 CG30043	 -	
FBgn0050047	 68.76911	 3.593011	 4.2585	 4.22E-05	 0.002208	 CG30047	 -	
FBgn0050048	 29.8145	 0.745952	 5.3208	 0.00261	 0.041161	 CG30048	 -	
FBgn0050093	 82.0622	 3.51853	 4.5437	 0.002058	 0.036063	 COX6AL	 Cytochrome	c	oxidase	subunit	6A-like	[Source:FlyBase;Acc:FBgn0050093]	
FBgn0050177	 94.612	 1.250385	 6.2416	 0.002538	 0.040102	 CG30177	 -	
FBgn0050222	 63.52527	 1.190521	 5.7377	 0.002032	 0.036023	 CG30222	 -	
FBgn0050268	 52.51253	 0.196937	 8.0588	 0.00066	 0.018835	 CG30268	 -	
FBgn0050275	 60.41079	 0.250688	 7.9128	 0.000346	 0.01254	 CG30275	 -	
FBgn0050277	 74.05097	 0.590811	 6.9697	 5.40E-08	 5.48E-06	 Oatp58Da	 Organic	anion	transporting	polypeptide	58Da	[Source:FlyBase;Acc:FBgn0050277]	
FBgn0050278	 178.2765	 3.246722	 5.779	 0.000533	 0.016727	 CG30278	 -	
FBgn0050293	 203.445	 3.828753	 5.7316	 0.002173	 0.036888	 Cht12	 Chitinase	12	[Source:FlyBase;Acc:FBgn0050293]	
FBgn0050360	 1340.942	 93.30145	 3.8452	 0.000235	 0.009757	 Mal-A6	 Maltase	A6	[Source:FlyBase;Acc:FBgn0050360]	
FBgn0050369	 46.96464	 1.295297	 5.1802	 0.003214	 0.046067	 CG30369	 -	
FBgn0050371	 112.4052	 5.43121	 4.3713	 0.00019	 0.00806	 CG30371	 -	
FBgn0050376	 693.6536	 10.26812	 6.078	 0.000894	 0.022618	 CG30376	 -	
FBgn0050378	 226.8168	 2.578309	 6.459	 0.000664	 0.01889	 CG30378	 -	
FBgn0050393	 103.3627	 3.539319	 4.8681	 0.001656	 0.031854	 CG30393	 -	
FBgn0050395	 369.7954	 18.45933	 4.3243	 0.003523	 0.048658	 CG30395	 -	
FBgn0050412	 185.0969	 3.745042	 5.6272	 0.00126	 0.027565	 CG30412	 -	
FBgn0050416	 103.6135	 0.250688	 8.6911	 0.000584	 0.017677	 CG30416	 -	
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FBgn0050430	 331.7925	 8.788439	 5.2385	 0.001463	 0.029469	 CG30430	 -	
FBgn0050485	 74.36844	 1.814736	 5.3569	 0.002085	 0.036198	 CG30485	 -	
FBgn0051004	 860.4517	 65.48685	 3.7158	 4.32E-06	 0.000295	 mesh	 -	
FBgn0051010	 106.1932	 0.999697	 6.731	 0.001525	 0.030331	 CG31010	 -	
FBgn0051015	 52.08398	 0.895251	 5.8624	 2.68E-05	 0.001462	 PH4alphaPV	 prolyl-4-hydroxylase-alpha	PV	[Source:FlyBase;Acc:FBgn0051015]	
FBgn0051025	 1672.85	 20.88618	 6.3236	 0.001012	 0.024609	 Ppi1	 Protein	phosphatase	1c	interacting	protein	1	[Source:FlyBase;Acc:FBgn0051025]	
FBgn0051041	 290.4646	 5.034609	 5.8503	 8.97E-07	 6.94E-05	 CG31041	 -	
FBgn0051055	 94.30167	 1.79056	 5.7188	 0.002133	 0.036684	 CG31055	 -	
FBgn0051077	 229.2382	 0	 Inf	 9.11E-10	 1.31E-07	 CG31077	 -	
FBgn0051087	 93.63316	 1.325256	 6.1427	 4.38E-08	 4.46E-06	 CG31087	 -	
FBgn0051106	 119.9642	 4.27682	 4.8099	 0.000246	 0.009894	 CG31106	 -	
FBgn0051128	 80.39292	 1.280344	 5.9725	 0.001242	 0.027384	 CG31128	 -	
FBgn0051139	 66.33471	 1.390514	 5.5761	 0.000491	 0.015977	 CG31139	 -	
FBgn0051141	 103.2004	 0.749008	 7.1063	 0.000614	 0.018174	 CG31141	 -	
FBgn0051157	 159.7533	 47.43452	 1.7518	 0.002312	 0.037885	 CG31157	 -	
FBgn0051198	 2582.988	 29.32542	 6.4607	 5.37E-15	 2.33E-12	 CG31198	 -	
FBgn0051204	 186.7711	 3.736203	 5.6436	 0.001431	 0.029143	 CG31204	 -	
FBgn0051206	 158.3247	 3.079355	 5.6841	 0.000965	 0.023871	 CG31206	 -	
FBgn0051226	 844.098	 15.78937	 5.7404	 0.001465	 0.029469	 CG31226	 -	
FBgn0051231	 209.7853	 2.42901	 6.4324	 0.002339	 0.038124	 CG31231	 -	
FBgn0051233	 1829.916	 38.17944	 5.5828	 2.10E-18	 1.40E-15	 CG31233	 -	
FBgn0051244	 118.0792	 1.58784	 6.2165	 0.000426	 0.014541	 CG31244	 -	
FBgn0051245	 135.1256	 0.99664	 7.083	 0.000827	 0.021674	 CG31245	 -	
FBgn0051259	 139.9356	 9.624048	 3.862	 2.86E-07	 2.48E-05	 CG31259	 -	
FBgn0051265	 83.22576	 0.990527	 6.3927	 1.51E-08	 1.67E-06	 CG31265	 -	
FBgn0051266	 124.92	 0.247632	 8.9786	 4.53E-14	 1.73E-11	 CG31266	 -	
FBgn0051267	 105.8803	 0.495263	 7.74	 6.30E-12	 1.60E-09	 CG31267	 -	
FBgn0051272	 67.34682	 10.66893	 2.6582	 0.003334	 0.047232	 CG31272	 -	
FBgn0051287	 93.69784	 2.62322	 5.1586	 0.003356	 0.047413	 CG31287	 -	
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FBgn0051294	 68.28804	 0.250688	 8.0896	 0.001273	 0.027623	 CG31294	 -	
FBgn0051327	 151.9222	 2.283098	 6.0562	 0.000358	 0.012846	 CG31327	 -	
FBgn0051343	 1791.707	 13.72868	 7.028	 3.94E-11	 8.76E-09	 CG31343	 -	
FBgn0051373	 176.9199	 24.26679	 2.866	 0.000116	 0.005291	 CG31373	 -	
FBgn0051391	 101.8522	 2.225959	 5.5159	 0.001123	 0.025893	 CG31391	 -	
FBgn0051407	 219.4337	 2.593262	 6.4029	 0.000648	 0.018599	 CG31407	 -	
FBgn0051446	 52.53156	 1.238159	 5.4069	 3.86E-05	 0.00204	 CG31446	 -	
FBgn0051459	 118.8788	 0.749008	 7.3103	 0.000162	 0.007087	 CG31459	 -	
FBgn0051463	 50.85011	 0.832719	 5.9323	 0.001048	 0.024978	 CG31463	 -	
FBgn0051482	 68.3691	 0.752065	 6.5063	 0.00105	 0.024986	 CG31482	 -	
FBgn0051533	 194.1719	 1.996337	 6.6038	 0.001426	 0.029143	 CG31533	 -	
FBgn0051546	 178.7157	 9.417771	 4.2461	 0.003341	 0.047248	 CG31546	 -	
FBgn0051601	 110.3081	 1.620525	 6.0889	 0.001757	 0.0328	 CG31601	 -	
FBgn0051624	 63.44959	 0	 Inf	 0.000233	 0.009697	 CG31624	 -	
FBgn0051639	 309.7386	 6.890376	 5.4903	 0.002876	 0.043717	 CG31639	 -	
FBgn0051681	 79.38519	 0	 Inf	 6.44E-06	 0.000424	 CG31681	 -	
FBgn0051682	 104.5979	 2.273539	 5.5238	 0.00292	 0.044061	 Tengl1	 Testis	EndoG-Like	1	[Source:FlyBase;Acc:FBgn0051682]	
FBgn0051693	 93.70656	 1.754819	 5.7388	 0.001609	 0.03126	 CG31693	 -	
FBgn0051709	 329.5886	 5.711143	 5.8507	 0.00164	 0.031717	 CG31709	 -	
FBgn0051730	 38.4415	 0.501377	 6.2606	 0.002943	 0.044325	 CG31730	 -	
FBgn0051735	 91.31589	 0.749008	 6.9297	 0.00123	 0.027299	 CG31735	 -	
FBgn0051740	 802.7883	 11.19666	 6.1639	 0.000489	 0.015952	 CG31740	 -	
FBgn0051779	 391.3734	 1.331039	 8.1998	 0.000215	 0.008952	 Acp24A4	 Accessory	gland	protein	24A4	[Source:FlyBase;Acc:FBgn0051779]	
FBgn0051784	 114.8801	 1.641203	 6.1292	 0.002066	 0.036063	 CG31784	 -	
FBgn0051787	 68.63027	 2.038192	 5.0735	 0.003469	 0.048328	 CG31787	 -	
FBgn0051788	 240.5173	 3.183801	 6.2392	 0.001646	 0.031791	 CG31788	 -	
FBgn0051797	 63.86218	 1.199691	 5.7342	 0.002702	 0.042198	 CG31797	 -	
FBgn0051802	 139.1113	 1.28307	 6.7605	 0.000109	 0.005003	 CG31802	 -	
FBgn0051820	 538.8105	 13.28009	 5.3424	 0.001668	 0.031942	 CG31820	 -	
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FBgn0051821	 45.89648	 1.50413	 4.9314	 0.00025	 0.009938	 CG31821	 -	
FBgn0051858	 68.82257	 2.220176	 4.9541	 0.001374	 0.028527	 t-cup	 tetleys-cup	[Source:FlyBase;Acc:FBgn0051858]	
FBgn0051867	 40.93673	 0.495263	 6.3691	 0.000865	 0.022274	 CG31867	 -	
FBgn0051870	 190.7168	 3.891285	 5.615	 0.001154	 0.026319	 CG31870	 -	
FBgn0051874	 114.1072	 1.745649	 6.0305	 0.001309	 0.027987	 CG31874	 -	
FBgn0051882	 106.1756	 0.749008	 7.1473	 0.000723	 0.020084	 CG31882	 -	
FBgn0051901	 275.476	 6.964585	 5.3057	 2.59E-07	 2.27E-05	 Mur29B	 Mucin	related	29B	[Source:FlyBase;Acc:FBgn0051901]	
FBgn0051913	 143.7891	 5.436876	 4.725	 0.002104	 0.036395	 CG31913	 -	
FBgn0051924	 46.75277	 2.933113	 3.9945	 0.001238	 0.027346	 CG31924	 -	
FBgn0051926	 65.89569	 0	 Inf	 0.002255	 0.037686	 CG31926	 -	
FBgn0051933	 28.98866	 0	 Inf	 0.000297	 0.011237	 CG31933	 -	
FBgn0051948	 523.6988	 7.253742	 6.1739	 0.000479	 0.015781	 CG31948	 -	
FBgn0051949	 79.90427	 0.49832	 7.3251	 0.001654	 0.031854	 CG31949	 -	
FBgn0051956	 129.6422	 15.9987	 3.0185	 9.68E-06	 0.000603	 pgant4	 polypeptide	GalNAc	transferase	4	[Source:FlyBase;Acc:FBgn0051956]	
FBgn0051960	 20.14464	 0	 Inf	 0.003633	 0.049669	 CG31960	 -	
FBgn0051988	 728.4023	 16.17985	 5.4925	 0.002075	 0.036069	 CG31988	 -	
FBgn0052023	 73.98075	 0	 Inf	 8.21E-10	 1.22E-07	 CG32023	 -	
FBgn0052026	 319.0748	 8.066215	 5.3059	 0.001504	 0.030026	 CG32026	 -	
FBgn0052054	 72.0967	 1.498017	 5.5888	 7.93E-07	 6.23E-05	 CG32054	 -	
FBgn0052061	 61.86487	 0.250688	 7.9471	 0.000186	 0.007969	 CG32061	 -	
FBgn0052064	 2129.935	 26.12957	 6.349	 0.000878	 0.022462	 S-Lap4	 Sperm-Leucylaminopeptidase	4	[Source:FlyBase;Acc:FBgn0052064]	
FBgn0052072	 120.5407	 7.406811	 4.0245	 0.000515	 0.016393	 Elo68alpha	 Elongase	68alpha	[Source:FlyBase;Acc:FBgn0052072]	
FBgn0052081	 341.8914	 2.491601	 7.1003	 0.000619	 0.018297	 CG32081	 -	
FBgn0052087	 46.9501	 0.745952	 5.9759	 0.000852	 0.022041	 CG32087	 -	
FBgn0052106	 132.1397	 1.488847	 6.4717	 0.002269	 0.037713	 CG32106	 -	
FBgn0052117	 45.63571	 1.002754	 5.5081	 0.002646	 0.041566	 CG32117	 -	
FBgn0052192	 265.1475	 5.300251	 5.6446	 0.002005	 0.035706	 CG32192	 -	
FBgn0052351	 1543.641	 16.9838	 6.506	 0.000809	 0.021583	 S-Lap2	 Sperm-Leucylaminopeptidase	2	[Source:FlyBase;Acc:FBgn0052351]	
FBgn0052371	 279.356	 2.924992	 6.5775	 0.000493	 0.015977	 CG32371	 -	
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FBgn0052396	 194.4417	 5.151282	 5.2383	 0.001597	 0.031112	 CG32396	 -	
FBgn0052437	 182.7217	 3.121599	 5.8712	 0.002172	 0.036888	 CG32437	 -	
FBgn0052445	 462.2346	 5.491022	 6.3954	 0.000636	 0.018497	 CG32445	 -	
FBgn0052457	 56.12113	 1.885778	 4.8953	 0.002252	 0.037686	 CG32457	 -	
FBgn0052459	 163.154	 2.51272	 6.0208	 0.000638	 0.018497	 CG32459	 -	
FBgn0052473	 1999.48	 1145.014	 0.80426	 0.000327	 0.012101	 CG32473	 -	
FBgn0052483	 133.344	 3.610691	 5.2067	 6.07E-10	 9.35E-08	 CG32483	 -	
FBgn0052488	 56.49657	 0.447625	 6.9797	 0.00024	 0.009833	 CG32488	 -	
FBgn0052557	 92.71976	 0.745952	 6.9577	 1.13E-08	 1.31E-06	 CG32557	 -	
FBgn0052633	 223.7034	 5.943492	 5.2341	 4.53E-11	 9.80E-09	 CG32633	 -	
FBgn0052643	 37.7147	 0.752065	 5.6481	 0.002115	 0.036486	 CG32643	 -	
FBgn0052644	 44.36941	 0	 Inf	 0.002226	 0.037393	 Mur11Da	 Mucin	related	11Da	[Source:FlyBase;Acc:FBgn0052644]	
FBgn0052651	 90.44932	 0.949002	 6.5746	 0.001859	 0.034005	 CG32651	 -	
FBgn0052652	 473.4665	 5.786291	 6.3545	 0.000865	 0.022274	 CR32652	 -	
FBgn0052656	 1430.981	 5.920573	 7.9171	 9.09E-10	 1.31E-07	 Muc11A	 Mucin	11A	[Source:FlyBase;Acc:FBgn0052656]	
FBgn0052669	 214.3258	 47.38803	 2.1772	 1.54E-05	 0.000904	 CG32669	 -	
FBgn0052690	 185.9813	 2.250082	 6.369	 0.001034	 0.024812	 CR32690	 -	
FBgn0052713	 57.06874	 0	 Inf	 0.000157	 0.006926	 CG32713	 -	
FBgn0052719	 74.18167	 2.026296	 5.1941	 0.001082	 0.025325	 CG32719	 -	
FBgn0052751	 39.64069	 0	 Inf	 2.93E-05	 0.001591	 CG32751	 -	
FBgn0052774	 76.45303	 0.196937	 8.6007	 8.12E-05	 0.003916	 Muc4B	 Mucin	4B	[Source:FlyBase;Acc:FBgn0052774]	
FBgn0052832	 113.1875	 2.423227	 5.5456	 0.000563	 0.017366	 CG32832	 -	
FBgn0052834	 215.0239	 0	 Inf	 8.29E-08	 8.14E-06	 CG32834	 -	
FBgn0053012	 22.61283	 0	 Inf	 0.001811	 0.033377	 CG33012	 -	
FBgn0053017	 254.3041	 2.700764	 6.557	 0.00286	 0.043693	 CG33017	 -	
FBgn0053109	 505.4651	 0.489481	 10.012	 2.69E-11	 6.24E-09	 CG33109	 -	
FBgn0053127	 221.7916	 6.681206	 5.053	 3.67E-08	 3.79E-06	 CG33127	 -	
FBgn0053136	 97.69495	 1.244272	 6.2949	 0.00051	 0.016344	 CG33136	 -	
FBgn0053258	 286.4533	 7.370004	 5.2805	 2.46E-12	 7.02E-10	 CG33258	 -	
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FBgn0053265	 196.2841	 2.506884	 6.2909	 7.34E-09	 8.83E-07	 Muc68E	 Mucin	68E	[Source:FlyBase;Acc:FBgn0053265]	
FBgn0053282	 20.62982	 0	 Inf	 0.003153	 0.045594	 CG33282	 -	
FBgn0053284	 320.2078	 9.105158	 5.1362	 0.002943	 0.044325	 CG33284	 -	
FBgn0053306	 107.7753	 1.289184	 6.3854	 0.002371	 0.038375	 CG33306	 -	
FBgn0053309	 44.98642	 0.49832	 6.4963	 0.001792	 0.033139	 CG33309	 -	
FBgn0053340	 1672.608	 30.28411	 5.7874	 0.001963	 0.035207	 CG33340	 -	
FBgn0053346	 272.7507	 0.99664	 8.0963	 8.05E-13	 2.48E-10	 CG33346	 -	
FBgn0053490	 66.25832	 0.742895	 6.4788	 0.000697	 0.019521	 CG33490	 -	
FBgn0053503	 134.682	 3.596068	 5.227	 1.98E-10	 3.51E-08	 Cyp12d1-d	 -	
FBgn0053514	 89.38934	 7.227884	 3.6285	 3.08E-05	 0.001667	 CG33514	 -	
FBgn0053530	 89.19291	 5.255286	 4.0851	 0.002666	 0.041796	 Acp53C14c	 Accessory	gland	protein	53C14c	[Source:FlyBase;Acc:FBgn0053530]	
FBgn0053532	 59.96735	 4.422951	 3.7611	 0.000401	 0.013963	 lectin-37Da	 -	
FBgn0053533	 183.3843	 11.4634	 3.9998	 1.02E-05	 0.000631	 lectin-37Db	 -	
FBgn0053664	 29.24988	 0.247632	 6.8841	 0.003187	 0.045961	 CG33664	 -	
FBgn0053704	 158.7903	 2.294994	 6.1125	 0.000556	 0.01725	 CG33704	 -	
FBgn0054021	 36.85182	 0.501377	 6.1997	 0.002064	 0.036063	 CG34021	 -	
FBgn0054026	 151.6138	 4.124683	 5.2	 5.74E-06	 0.000383	 CG34026	 -	
FBgn0054043	 102.5701	 1.772881	 5.8544	 5.84E-09	 7.36E-07	 CG34043	 -	
FBgn0058064	 29.43161	 0	 Inf	 0.000887	 0.022552	 ARY	 Aldehyde	reductase	Y	[Source:FlyBase;Acc:FBgn0058064]	
FBgn0061197	 1466.894	 29.67935	 5.6272	 0.002726	 0.042409	 CG13164	 -	
FBgn0063261	 45.65541	 0.495263	 6.5264	 0.002042	 0.036063	 CG31275	 -	
FBgn0063499	 68.49391	 5.678783	 3.5923	 0.000293	 0.01113	 GstE10	 Glutathione	S	transferase	E10	[Source:FlyBase;Acc:FBgn0063499]	
FBgn0064912	 279.8901	 6.797218	 5.3638	 0.002188	 0.037058	 CG31178	 -	
FBgn0069354	 438.6797	 6.809445	 6.0095	 0.000837	 0.021853	 Porin2	 -	
FBgn0069938	 32.89019	 0.250688	 7.0356	 0.000429	 0.014615	 CG41106	 -	
FBgn0083943	 130.9186	 2.462025	 5.7327	 0.002872	 0.043717	 CG34107	 -	
FBgn0083965	 110.2959	 2.754516	 5.3234	 0.001201	 0.026849	 CG34129	 -	
FBgn0083966	 62.73856	 3.509637	 4.16	 0.003398	 0.047742	 CG34130	 -	
FBgn0085197	 629.0739	 12.07396	 5.7033	 0.001465	 0.029469	 CG34168	 -	
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FBgn0085199	 46.45815	 0.250688	 7.5339	 0.000665	 0.01889	 CG34170	 -	
FBgn0085205	 191.3804	 1.29224	 7.2104	 1.87E-10	 3.41E-08	 CG34176	 -	
FBgn0085227	 46.05986	 3.178018	 3.8573	 0.001673	 0.032005	 CG34198	 -	
FBgn0085233	 38.67105	 0.749008	 5.6901	 0.00321	 0.046044	 CG34204	 -	
FBgn0085241	 740.382	 2.80832	 8.0424	 4.17E-09	 5.38E-07	 CG34212	 -	
FBgn0085249	 17254.53	 59.63923	 8.1765	 2.87E-22	 4.18E-19	 CG34220	 -	
FBgn0085265	 24.0795	 0.292543	 6.363	 0.002815	 0.043296	 CG34236	 -	
FBgn0085303	 25.07819	 0.247632	 6.6621	 0.002681	 0.042	 CG34274	 -	
FBgn0085313	 60.61422	 0.495263	 6.9353	 3.36E-06	 0.000237	 CG34284	 -	
FBgn0085327	 58.80159	 0.501377	 6.8738	 0.000243	 0.009887	 CG34298	 -	
FBgn0085353	 6982.183	 2.465082	 11.468	 7.69E-25	 1.80E-21	 CG34324	 -	
FBgn0085358	 650.0616	 4.804934	 7.0799	 3.90E-11	 8.76E-09	 Diedel3	 Diedel	3	[Source:FlyBase;Acc:FBgn0085358]	
FBgn0085359	 1260.535	 680.4179	 0.88954	 0.001369	 0.028508	 CG34330	 -	
FBgn0085362	 466.1151	 1.644259	 8.1471	 0.00123	 0.027299	 Vml	 Vitelline	membrane-like	[Source:FlyBase;Acc:FBgn0085362]	
FBgn0085455	 49.89073	 0	 Inf	 7.16E-07	 5.70E-05	 CG34426	 -	
FBgn0085461	 37.18515	 0.749008	 5.6336	 0.000826	 0.021673	 CG34432	 -	
FBgn0085692	 38.59882	 0.49832	 6.2753	 0.003543	 0.048805	 CG41561	 -	
FBgn0086265	 203.7656	 1.981715	 6.684	 0.002096	 0.036318	 psd	 palisade	[Source:FlyBase;Acc:FBgn0086265]	
FBgn0086915	 1056.746	 24.96184	 5.4038	 0.001879	 0.034253	 Mst77F	 Male-specific	transcript	77F	[Source:FlyBase;Acc:FBgn0086915]	
FBgn0250757	 1488.188	 829.7631	 0.84279	 0.001269	 0.027569	 CG42235	 -	
FBgn0250815	 21638.61	 271.5303	 6.3164	 1.52E-18	 1.06E-15	 Jon65Aiv	 Jonah	65Aiv	[Source:FlyBase;Acc:FBgn0250815]	
FBgn0250822	 39.53183	 2.42017	 4.0298	 0.003204	 0.046042	 CG34222	 -	
FBgn0250834	 81.23107	 0.49832	 7.3488	 0.000281	 0.01083	 CG33308	 -	
FBgn0250836	 298.321	 3.005257	 6.6332	 1.10E-06	 8.31E-05	 CG8628	 -	
FBgn0250841	 353.8445	 6.016521	 5.878	 0.002887	 0.043745	 CG17242	 -	
FBgn0250844	 397.9579	 6.275441	 5.9868	 0.001347	 0.02834	 CG4218	 -	
FBgn0250845	 652.4855	 9.53439	 6.0967	 0.00061	 0.018076	 CG1288	 -	
FBgn0250846	 88.64765	 0.250688	 8.466	 0.000738	 0.020371	 glob2	 globin	2	[Source:FlyBase;Acc:FBgn0250846]	
FBgn0259101	 737.7103	 128.1399	 2.5253	 0.000389	 0.013705	 CG42249	 -	
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FBgn0259237	 127.7271	 3.709023	 5.1059	 0.00077	 0.021061	 CG42335	 -	
FBgn0259701	 79.70998	 2.387155	 5.0614	 0.002838	 0.043437	 CG42355	 -	
FBgn0259739	 306.2708	 15.52639	 4.302	 0.003071	 0.045063	 CG42393	 -	
FBgn0259748	 947.191	 3.873995	 7.9337	 1.93E-10	 3.47E-08	 CG42397	 -	
FBgn0259795	 3324.143	 39.57205	 6.3924	 0.000963	 0.023857	 loopin-1	 -	
FBgn0259917	 40.69675	 0.501377	 6.3429	 0.001102	 0.025673	 CG42446	 -	
FBgn0259922	 36.51652	 0.247632	 7.2042	 0.003298	 0.046903	 Skadu	 -	
FBgn0259951	 120.7374	 1.190521	 6.6641	 5.28E-05	 0.002708	 Sfp24Ba	 Seminal	fluid	protein	24Ba	[Source:FlyBase;Acc:FBgn0259951]	
FBgn0259952	 623.1689	 0.838443	 9.5377	 7.41E-06	 0.000478	 Sfp24Bb	 Seminal	fluid	protein	24Bb	[Source:FlyBase;Acc:FBgn0259952]	
FBgn0259956	 43.3085	 2.757572	 3.9732	 0.003049	 0.044861	 Sfp24C1	 Seminal	fluid	protein	24C1	[Source:FlyBase;Acc:FBgn0259956]	
FBgn0259958	 59.97339	 3.258949	 4.2018	 0.003235	 0.046316	 Sfp24F	 Seminal	fluid	protein	24F	[Source:FlyBase;Acc:FBgn0259958]	
FBgn0259961	 39.20414	 2.256195	 4.119	 0.0029	 0.043875	 CG42471	 -	
FBgn0259968	 1498.523	 0.196937	 12.894	 1.31E-08	 1.49E-06	 Sfp60F	 Seminal	fluid	protein	60F	[Source:FlyBase;Acc:FBgn0259968]	
FBgn0259974	 35.65358	 1.754819	 4.3447	 0.002903	 0.043882	 Sfp84E	 Seminal	fluid	protein	84E	[Source:FlyBase;Acc:FBgn0259974]	
FBgn0259975	 2683.421	 0.590811	 12.149	 1.85E-08	 2.01E-06	 Sfp87B	 Seminal	fluid	protein	87B	[Source:FlyBase;Acc:FBgn0259975]	
FBgn0259998	 2070.635	 10.53156	 7.6192	 9.07E-21	 9.07E-18	 CG17571	 -	
FBgn0260396	 112.5388	 1.03538	 6.7641	 2.55E-08	 2.69E-06	 CG42521	 -	
FBgn0260776	 99.55654	 1.035439	 6.5872	 0.002068	 0.036063	 CG42570	 -	
FBgn0260996	 38.89157	 1.241215	 4.9696	 0.003002	 0.044679	 CG42597	 -	
FBgn0261055	 218.5089	 15.83522	 3.7865	 0.002339	 0.038124	 Sfp26Ad	 Seminal	fluid	protein	26Ad	[Source:FlyBase;Acc:FBgn0261055]	
FBgn0261061	 36.01905	 1.50413	 4.5818	 0.001896	 0.034369	 Sfp96F	 Seminal	fluid	protein	96F	[Source:FlyBase;Acc:FBgn0261061]	
FBgn0261502	 51.37438	 1.002754	 5.679	 0.001782	 0.033057	 CG42650	 -	
FBgn0261615	 406.0976	 1.793617	 7.8228	 4.35E-07	 3.63E-05	 CG42704	 -	
FBgn0261616	 143.1863	 0	 Inf	 7.46E-08	 7.38E-06	 CG42705	 -	
FBgn0261627	 35.56704	 1.381675	 4.6861	 0.002349	 0.038182	 CG42710	 -	
FBgn0261675	 215.7566	 3.700125	 5.8657	 4.24E-06	 0.000293	 Npc1b	 Niemann-Pick	type	C-1b	[Source:FlyBase;Acc:FBgn0261675]	
FBgn0261816	 61.09552	 0.501377	 6.929	 0.001701	 0.032425	 CG42758	 -	
FBgn0261835	 125.4165	 3.231769	 5.2783	 0.002318	 0.037939	 CR42767	 -	
FBgn0261848	 29.1498	 0	 Inf	 0.000259	 0.010207	 CG42780	 -	
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FBgn0261860	 87.66326	 4.54235	 4.2705	 0.003023	 0.044681	 CG42789	 -	
FBgn0261930	 181.7748	 27.8398	 2.7069	 2.35E-05	 0.001305	 vnd	 ventral	nervous	system	defective	[Source:FlyBase;Acc:FBgn0261930]	
FBgn0262002	 271.4328	 2.240912	 6.9204	 0.00041	 0.014185	 CG42820	 -	
FBgn0262007	 132.0941	 1.37595	 6.585	 1.08E-06	 8.18E-05	 CG42825	 -	
FBgn0262028	 28.64706	 0	 Inf	 0.000339	 0.012398	 CR42839	 -	
FBgn0262030	 38.87402	 1.488847	 4.7065	 0.001594	 0.031112	 CG42841	 -	
FBgn0262097	 180.0573	 2.073934	 6.4399	 0.000749	 0.020569	 CR42850	 -	
FBgn0262098	 34.90706	 1.044609	 5.0625	 0.003186	 0.045961	 CG42851	 -	
FBgn0262099	 302.7607	 13.53717	 4.4832	 0.003302	 0.046903	 CG42852	 -	
FBgn0262106	 30.40222	 0.745952	 5.349	 0.002199	 0.037175	 CR42859	 -	
FBgn0262146	 221.6547	 50.52751	 2.1332	 0.000572	 0.017486	 MtnE	 Metallothionein	E	[Source:FlyBase;Acc:FBgn0262146]	
FBgn0262352	 67.02785	 3.506581	 4.2566	 0.001394	 0.028704	 CG43050	 -	
FBgn0262479	 24.50657	 0.196937	 6.9593	 0.002995	 0.044642	 CG43069	 -	
FBgn0262484	 318.8422	 5.046506	 5.9814	 1.59E-05	 0.000923	 CG43074	 -	
FBgn0262485	 25.26014	 0	 Inf	 0.000853	 0.022041	 CG43075	 -	
FBgn0262514	 26.5042	 0	 Inf	 0.00123	 0.027299	 VhaPPA1-2	 Vacuolar	H[+]	ATPase	PPA1	subunit	2	[Source:FlyBase;Acc:FBgn0262514]	
FBgn0262536	 201.2001	 0	 Inf	 8.18E-10	 1.22E-07	 CG43090	 -	
FBgn0262547	 488.7272	 12.53442	 5.2851	 0.001183	 0.026663	 CG43101	 -	
FBgn0262580	 60.53781	 0.752065	 6.3308	 1.62E-06	 0.00012	 CG43120	 -	
FBgn0262592	 27.15695	 0	 Inf	 0.00051	 0.016344	 CG43127	 -	
FBgn0262608	 1134.641	 0.984685	 10.17	 6.90E-08	 6.86E-06	 CG43134	 -	
FBgn0262621	 36.83402	 1.57867	 4.5443	 0.002301	 0.037811	 CG43145	 -	
FBgn0262656	 993.9472	 572.7762	 0.7952	 0.003197	 0.046042	 Myc	 -	
FBgn0262812	 29.12102	 0.49832	 5.8688	 0.001822	 0.033519	 CG43183	 -	
FBgn0262825	 87.92162	 5.315204	 4.048	 0.003067	 0.045039	 CR43196	 -	
FBgn0262845	 31.19457	 0.247632	 6.977	 0.002799	 0.043213	 CG43209	 -	
FBgn0262896	 62.98021	 0.250688	 7.9729	 0.001356	 0.02834	 CG43251	 -	
FBgn0262961	 108.6936	 5.306311	 4.3564	 0.000877	 0.022462	 CG43272	 -	
FBgn0263080	 39.99768	 1.877327	 4.4132	 0.001565	 0.030848	 CG43348	 -	
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FBgn0263081	 269.4684	 4.487938	 5.9079	 2.40E-07	 2.12E-05	 CG43349	 -	
FBgn0263234	 139.9387	 3.575279	 5.2906	 1.50E-05	 0.000888	 Phae1	 Phaedra	1	[Source:FlyBase;Acc:FBgn0263234]	
FBgn0263235	 159.7708	 4.62606	 5.1101	 4.61E-07	 3.80E-05	 Phae2	 Phaedra	2	[Source:FlyBase;Acc:FBgn0263235]	
FBgn0263647	 132.9301	 0.889138	 7.224	 0.000291	 0.011078	 CG43638	 -	
FBgn0263748	 314.0177	 0.692201	 8.8254	 4.37E-21	 4.99E-18	 CG43673	 -	
FBgn0263762	 117.1577	 0.447625	 8.0319	 3.00E-07	 2.58E-05	 CG43679	 -	
FBgn0263763	 183.8106	 0.292543	 9.2954	 4.08E-13	 1.33E-10	 CG43680	 -	
FBgn0263767	 96.50058	 0.292543	 8.3657	 2.32E-05	 0.001297	 CR43684	 -	
FBgn0264296	 115.1605	 3.760326	 4.9366	 5.00E-05	 0.002582	 CG43774	 -	
FBgn0264726	 133.6383	 5.210705	 4.6807	 0.002869	 0.043717	 CR43994	 -	
FBgn0264750	 1525.766	 768.5933	 0.98924	 0.000291	 0.011078	 CG44008	 -	
FBgn0264775	 26.10467	 0.292543	 6.4795	 0.00195	 0.035038	 CG44013	 -	
FBgn0264827	 46.17018	 0.489481	 6.5596	 2.50E-05	 0.001381	 CR44035	 -	
FBgn0264991	 193.0894	 0.292543	 9.3664	 3.59E-09	 4.71E-07	 CG44142	 -	
FBgn0265089	 148.7531	 1.534089	 6.5994	 0.000322	 0.011958	 eIF4E3	 eukaryotic	translation	initiation	factor	4E3	[Source:FlyBase;Acc:FBgn0265089]	
FBgn0265185	 385.2058	 16.67488	 4.5299	 1.30E-07	 1.20E-05	 CG44250	 -	
FBgn0265186	 94.09778	 4.652301	 4.3381	 9.45E-07	 7.28E-05	 CG44251	 -	
FBgn0265263	 357.0565	 3.005204	 6.8925	 0.00043	 0.014627	 CG42688	 -	
FBgn0265265	 22.10322	 0	 Inf	 0.002142	 0.036785	 CG32727	 -	
FBgn0265267	 155.5434	 1.253442	 6.9553	 0.00019	 0.008067	 CG18258	 -	
FBgn0265269	 105.637	 2.945339	 5.1645	 0.002341	 0.038124	 CG15425	 -	
FBgn0265271	 87.65409	 2.280041	 5.2647	 0.001732	 0.032613	 CG14717	 -	
FBgn0265576	 79.81425	 2.240912	 5.1545	 0.002003	 0.035703	 CG44403	 -	
FBgn0265648	 82.34283	 0.742895	 6.7923	 0.000901	 0.022651	 CR44455	 -	
FBgn0266436	 52.47195	 0.250688	 7.7095	 0.000579	 0.017579	 CG45066	 -	
FBgn0266455	 2552.371	 0.196937	 13.662	 2.17E-22	 3.48E-19	 CG45080	 -	
FBgn0267163	 39.15276	 1.868488	 4.3892	 0.002232	 0.037455	 CG45603	 -	
FBgn0267363	 76.816	 0.892194	 6.4279	 0.003541	 0.048805	 JYalpha	 -	
FBgn0267366	 368.0919	 5.469955	 6.0724	 0.002264	 0.037713	 mil	 milkah	[Source:FlyBase;Acc:FBgn0267366]	
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FBgn0267383	 219.0706	 6.275772	 5.1255	 0.000967	 0.023892	 Ubc87F	 Ubiquitin	conjugating	enzyme	87F	[Source:FlyBase;Acc:FBgn0267383]	
FBgn0267408	 4016.885	 2191.16	 0.87438	 0.000494	 0.015983	 AOX1	 Aldehyde	oxidase	1	[Source:FlyBase;Acc:FBgn0267408]	
FBgn0267432	 29.26936	 0	 Inf	 0.000739	 0.020371	 kl-3	 male	fertility	factor	kl3	[Source:FlyBase;Acc:FBgn0267432]	
FBgn0267433	 66.28667	 0.749008	 6.4676	 0.003417	 0.047857	 kl-5	 male	fertility	factor	kl5	[Source:FlyBase;Acc:FBgn0267433]	
FBgn0267726	 574.8285	 12.13065	 5.5664	 0.002876	 0.043717	 CG46059	 -	
FBgn0270925	 5420.535	 76.93563	 6.1386	 0.002967	 0.04448	 CG4836	 -	
FBgn0283480	 222.2196	 1.134043	 7.6144	 2.12E-13	 7.21E-11	 Alp2	 Alkaline	phosphatase	2	[Source:FlyBase;Acc:FBgn0283480]	
FBgn0283625	 430.1438	 8.5592	 5.6512	 0.002706	 0.042225	 CG46298	 -	
FBgn0284082	 78.88049	 3.032048	 4.7013	 0.003464	 0.048328	 CG46304	 -	
FBgn0284436	 1826.912	 1067.487	 0.77519	 0.001063	 0.025142	 CCT8	 Chaperonin	containing	TCP1	subunit	8	[Source:FlyBase;Acc:FBgn0284436]	
FBgn0285926	 1439.114	 847.4917	 0.76391	 0.001847	 0.033864	 Imp	 IGF-II	mRNA-binding	protein	[Source:FlyBase;Acc:FBgn0285926]	
Novel00003	 168.8397	 9.122208	 4.2101	 1.43E-09	 1.99E-07	 --	
gag-like	polyprotein	-	fruit	fly	(Drosophila	melanogaster)	transposon	HeT-A	17B3	
(fragment)>gi|443791|emb|CAA54342.1|	gag-like	polypeptide	[Drosophila	
melanogaster]	
Novel00012	 801.3437	 204.9561	 1.9671	 1.02E-10	 2.07E-08	 --	 RNA-directed	DNA	polymerase	[Drosophila	melanogaster]	
Novel00043	 208.832	 59.34329	 1.8152	 0.000255	 0.01012	 --	 pol	polyprotein	[Drosophila	buzzatii]	
Novel00094	 32.73169	 1.190521	 4.781	 0.003089	 0.045207	 --	 retroelement	polyprotein	[Glyptapanteles	flavicoxis]	
 
 
 
 
 
 
 
 
 
 
Dunc – 13 EtOH vs CS EtOH Down Regulated Genes 
 
Gene_id	
readcount_Dn_EtO
H	
readcount_CS_EtO
H	
log2FoldChang
e	 pval	 padj	
Gene	
name	 Gene	description	
FBgn001035 41.03174	 299.6982	 -2.8687	 3.04E 0.04862 gammaTr gammaTrypsin	[Source:FlyBase;Acc:FBgn0010359]	
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9	 -05	 7	 y	
FBgn003339
5	 11.14236	 173.2193	 -3.9585	
2.12E
-11	 8.46E-08	 Cyp4p2	 -	
FBgn003661
7	 1.596213	 32.41342	 -4.3439	
2.38E
-05	
0.04237
2	 Cpr72Ea	 Cuticular	protein	72Ea	[Source:FlyBase;Acc:FBgn0036617]	
FBgn005168
3	 16.44974	 127.8893	 -2.9588	
2.21E
-07	
0.00050
6	 CG31683	 -	
FBgn005350
3	 5.455366	 122.6721	 -4.491	
4.33E
-09	 1.38E-05	
Cyp12d1-
d	 -	
Novel00003	 17.15905	 153.7985	 -3.164	
3.07E
-08	 8.17E-05	 --	
gag-like	polyprotein	-	fruit	fly	(Drosophila	melanogaster)	transposon	HeT-A	17B3	
(fragment)>gi|443791|emb|CAA54342.1|	gag-like	polypeptide	[Drosophila	
melanogaster]	
 
 
 
 
 
 
 
 
 
 
Dunc – 13 EtOH vs CS EtOH Up Regulated Genes 
 
Gene_id	 readcount_Dn_EtOH	 readcount_CS_EtOH	 log2FoldChange	 pval	 padj	 Gene	name	 Gene	description	
FBgn0015714	 340.3601	 3.39184	 6.6489	 5.75E-27	 9.20E-23	 Cyp6a17	 Cytochrome	P450-6a17	[Source:FlyBase;Acc:FBgn0015714]	
Novel00027	 330.3438	 26.11301	 3.6611	 3.42E-13	 1.83E-09	 --	 envelope	protein	[Drosophila	melanogaster]	
Novel00056	 150.3387	 28.73767	 2.3872	 4.24E-06	 0.008478	 --	 probable	gag	protein	[Drosophila	melanogaster]	
Novel00140	 66.49278	 0.232406	 8.1604	 1.66E-13	 1.33E-09	 --	 GH15551p	[Drosophila	melanogaster]	
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Dunc – 13 EtOH vs CS Naïve Down Regulated Genes 
 
Gene_id	 readcount_Dn_EtOH	 readcount_CS_Naive	 log2FoldChange	 pval	 padj	
Gene	
name	 Gene	description	
FBgn0000278	 2.920689	 59.33753	 -4.3446	 7.10E-06	 0.003247	 CecB	 Cecropin	B	[Source:FlyBase;Acc:FBgn0000278]	
FBgn0000279	 35.29716	 217.1202	 -2.6209	 8.09E-09	 9.17E-06	 CecC	 Cecropin	C	[Source:FlyBase;Acc:FBgn0000279]	
FBgn0001224	 242.8054	 2048.308	 -3.0766	 1.66E-05	 0.006281	 Hsp23	 Heat	shock	protein	23	[Source:FlyBase;Acc:FBgn0001224]	
FBgn0001225	 593.7492	 3586.122	 -2.5945	 1.50E-22	 7.94E-19	 Hsp26	 Heat	shock	protein	26	[Source:FlyBase;Acc:FBgn0001225]	
FBgn0001226	 361.5276	 1612.677	 -2.1573	 9.02E-09	 9.54E-06	 Hsp27	 Heat	shock	protein	27	[Source:FlyBase;Acc:FBgn0001226]	
FBgn0001230	 574.0621	 3045.723	 -2.4075	 0.000123	 0.030398	 Hsp68	 Heat	shock	protein	68	[Source:FlyBase;Acc:FBgn0001230]	
FBgn0001311	 51.04293	 785.7716	 -3.9443	 7.16E-06	 0.003247	 kkv	 krotzkopf	verkehrt	[Source:FlyBase;Acc:FBgn0001311]	
FBgn0002440	 1.590452	 43.45926	 -4.7722	 6.35E-05	 0.017685	 l(3)mbn	 lethal	(3)	malignant	blood	neoplasm	[Source:FlyBase;Acc:FBgn0002440]	
FBgn0004577	 9.980513	 324.8949	 -5.0247	 1.36E-05	 0.005257	 Pxd	 Peroxidase	[Source:FlyBase;Acc:FBgn0004577]	
FBgn0004777	 41.84401	 168.8618	 -2.0128	 5.26E-05	 0.015468	 Ccp84Ag	 -	
FBgn0004782	 41.6124	 347.3698	 -3.0614	 3.00E-07	 0.000226	 Ccp84Ab	 -	
FBgn0004783	 6.944859	 103.5477	 -3.8982	 7.83E-08	 7.31E-05	 Ccp84Aa	 -	
FBgn0005664	 297.9676	 2313.57	 -2.9569	 1.60E-07	 0.000127	 Crys	 Crystallin	[Source:FlyBase;Acc:FBgn0005664]	
FBgn0010241	 70.62151	 346.7144	 -2.2956	 1.89E-06	 0.00104	 Mdr50	 Multi	drug	resistance	50	[Source:FlyBase;Acc:FBgn0010241]	
FBgn0014454	 444.6773	 5814.212	 -3.7088	 1.48E-07	 0.000127	 Acp1	 Adult	cuticle	protein	1	[Source:FlyBase;Acc:FBgn0014454]	
FBgn0022702	 237.378	 579.3538	 -1.2873	 4.84E-05	 0.014491	 Cht2	 Chitinase	2	[Source:FlyBase;Acc:FBgn0022702]	
FBgn0023549	 549.5465	 1173.861	 -1.0949	 4.36E-05	 0.013448	 Mct1	 Monocarboxylate	transporter	1	[Source:FlyBase;Acc:FBgn0023549]	
FBgn0024989	 31.86721	 240.6041	 -2.9165	 6.92E-06	 0.003247	 CG3777	 -	
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FBgn0027600	 74.35677	 486.3796	 -2.7095	 0.000166	 0.038673	 obst-B	 obstructor-B	[Source:FlyBase;Acc:FBgn0027600]	
FBgn0028544	 266.7262	 6143.511	 -4.5256	 1.78E-05	 0.006401	 CG16884	 -	
FBgn0028573	 26.26577	 124.2081	 -2.2415	 6.84E-05	 0.018403	 prc	 pericardin	[Source:FlyBase;Acc:FBgn0028573]	
FBgn0028938	 28.79394	 137.1249	 -2.2517	 3.84E-05	 0.012679	 CG16886	 -	
FBgn0030114	 536.0988	 2419.988	 -2.1744	 2.75E-09	 3.97E-06	 CG17754	 -	
FBgn0030357	 161.6738	 1636.418	 -3.3394	 6.27E-07	 0.000415	 Sclp	 -	
FBgn0030829	 13.79629	 768.1258	 -5.799	 0.000204	 0.045529	 CG12998	 -	
FBgn0030830	 49.20682	 3847.487	 -6.2889	 4.15E-19	 1.65E-15	 CG5172	 -	
FBgn0031939	 95.51849	 289.689	 -1.6007	 0.000131	 0.031475	 CG13796	 -	
FBgn0032283	 640.8677	 1372.749	 -1.099	 3.51E-05	 0.011848	 CG7296	 -	
FBgn0032538	 563.641	 8621.824	 -3.9351	 8.56E-05	 0.022642	 CG16885	 -	
FBgn0033308	 455.4994	 11240.83	 -4.6252	 2.53E-05	 0.008934	 CG8736	 -	
FBgn0033395	 10.99822	 139.0293	 -3.66	 3.49E-09	 4.26E-06	 Cyp4p2	 -	
FBgn0033668	 92.02274	 334.7609	 -1.8631	 0.000116	 0.029297	 exp	 expansion	[Source:FlyBase;Acc:FBgn0033668]	
FBgn0034974	 65.33923	 432.3608	 -2.7262	 0.000202	 0.045529	 CG16786	 -	
FBgn0035281	 107.1775	 2732.166	 -4.672	 0.000115	 0.029297	 Cpr62Bc	 Cuticular	protein	62Bc	[Source:FlyBase;Acc:FBgn0035281]	
FBgn0035398	 63.29506	 443.2466	 -2.8079	 8.12E-06	 0.003577	 Cht7	 Chitinase	7	[Source:FlyBase;Acc:FBgn0035398]	
FBgn0035546	 1.657183	 81.28622	 -5.6162	 1.41E-09	 2.23E-06	 CG11345	 -	
FBgn0035844	 44.62361	 379.8805	 -3.0897	 4.15E-05	 0.013447	 CG13676	 -	
FBgn0036323	 3.341501	 159.447	 -5.5764	 2.26E-16	 5.97E-13	 CG14118	 -	
FBgn0036585	 24.59303	 159.5543	 -2.6977	 4.84E-07	 0.000334	 CG13071	 -	
FBgn0036590	 1.058988	 343.6206	 -8.342	 7.97E-07	 0.000505	 CG13065	 -	
FBgn0036600	 13.87434	 1020.966	 -6.2014	 3.09E-09	 4.08E-06	 CG13043	 -	
FBgn0036601	 0.782193	 41.75211	 -5.7382	 9.66E-06	 0.004034	 CG13063	 -	
FBgn0036881	 62.87012	 564.2486	 -3.1659	 9.00E-07	 0.000549	 Cpr76Bd	 Cuticular	protein	76Bd	[Source:FlyBase;Acc:FBgn0036881]	
FBgn0037410	 167.5139	 713.3264	 -2.0903	 2.18E-11	 3.84E-08	 Osi2	 Osiris	2	[Source:FlyBase;Acc:FBgn0037410]	
FBgn0037933	 492.8999	 1122.237	 -1.187	 0.000126	 0.030693	 Ho	 Heme	oxygenase	[Source:FlyBase;Acc:FBgn0037933]	
FBgn0038180	 32.21102	 628.7189	 -4.2868	 0.000173	 0.039712	 Cht5	 Chitinase	5	[Source:FlyBase;Acc:FBgn0038180]	
FBgn0038405	 41.60532	 380.2601	 -3.1921	 9.59E-06	 0.004034	 CG8927	 -	
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FBgn0038511	 3.584761	 67.86406	 -4.2427	 1.90E-06	 0.00104	 cysu	 Curly	Su	[Source:FlyBase;Acc:FBgn0038511]	
FBgn0039324	 303.7513	 684.3354	 -1.1718	 0.000101	 0.026148	 CG10553	 -	
FBgn0039480	 37.69278	 921.1403	 -4.6111	 1.76E-05	 0.006401	 Cpr97Ea	 Cuticular	protein	97Ea	[Source:FlyBase;Acc:FBgn0039480]	
FBgn0039593	 128.1809	 370.6566	 -1.5319	 4.41E-05	 0.013448	 Sid	 Stress	induced	DNase	[Source:FlyBase;Acc:FBgn0039593]	
FBgn0039678	 2356.459	 8503.319	 -1.8514	 1.23E-05	 0.004989	 Obp99a	 Odorant-binding	protein	99a	[Source:FlyBase;Acc:FBgn0039678]	
FBgn0039805	 355.0869	 4497.805	 -3.663	 0.00014	 0.033172	 Cpr100A	 Cuticular	protein	100A	[Source:FlyBase;Acc:FBgn0039805]	
FBgn0040359	 19.04021	 105.8263	 -2.4746	 5.93E-05	 0.016794	 CG11380	 -	
FBgn0040637	 686.4004	 4990.454	 -2.862	 1.54E-07	 0.000127	 CG11458	 -	
FBgn0040794	 13.08214	 106.3284	 -3.0229	 6.09E-06	 0.003117	 CG13056	 -	
FBgn0046875	 13.95334	 127.1122	 -3.1874	 4.36E-05	 0.013448	 Obp83g	 Odorant-binding	protein	83g	[Source:FlyBase;Acc:FBgn0046875]	
FBgn0051683	 16.25906	 261.5006	 -4.0075	 1.47E-16	 4.67E-13	 CG31683	 -	
FBgn0053503	 5.399359	 85.31248	 -3.9819	 3.47E-07	 0.00025	
Cyp12d1-
d	 -	
FBgn0082582	 3663.699	 8152.822	 -1.154	 6.64E-05	 0.018176	 tmod	 tropomodulin	[Source:FlyBase;Acc:FBgn0082582]	
FBgn0085356	 102.8257	 431.3761	 -2.0687	 1.67E-06	 0.000984	 CG34327	 -	
FBgn0260479	 207.9848	 2388.778	 -3.5217	 1.26E-05	 0.004989	 CG31904	 -	
FBgn0261341	 385.3403	 2325.354	 -2.5932	 0.00022	 0.047824	 verm	 vermiform	[Source:FlyBase;Acc:FBgn0261341]	
FBgn0261675	 13.51325	 391.2888	 -4.8558	 7.25E-12	 1.64E-08	 Npc1b	 Niemann-Pick	type	C-1b	[Source:FlyBase;Acc:FBgn0261675]	
Novel00003	 16.93398	 117.4915	 -2.7946	 6.68E-06	 0.003247	 --	
gag-like	polyprotein	-	fruit	fly	(Drosophila	melanogaster)	transposon	HeT-
A	17B3	(fragment)>gi|443791|emb|CAA54342.1|	gag-like		
 
Dunc – 13 EtOH vs CS Naïve Up Regulated Genes 
 
Gene_id	 readcount_Dn_EtOH	 readcount_CS_Naive	 log2FoldChange	 pval	 padj	 Gene	name	 Gene	description	
FBgn0010388	 2179.908	 808.5065	 1.4309	 3.45E-05	 0.011848	 Dro	 Drosocin	[Source:FlyBase;Acc:FBgn0010388]	
FBgn0015714	 336.347	 2.986795	 6.8152	 2.82E-35	 4.48E-31	 Cyp6a17	
Cytochrome	P450-6a17	
[Source:FlyBase;Acc:FBgn0015714]	
FBgn0039152	 1181.255	 293.854	 2.0071	 2.94E-06	 0.001555	 Root	 Rootletin	[Source:FlyBase;Acc:FBgn0039152]	
FBgn0039684	 228.945	 43.01438	 2.4121	 6.97E-08	 6.91E-05	 Obp99d	
Odorant-binding	protein	99d	
[Source:FlyBase;Acc:FBgn0039684]	
Novel00027	 326.5707	 10.10876	 5.0137	 2.53E-25	 2.01E-21	 --	 envelope	protein	[Drosophila	melanogaster]	
Novel00055	 256.8242	 94.24548	 1.4463	 0.000208	 0.045785	 --	 probable	gag	protein	[Drosophila	melanogaster]	
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Novel00056	 148.4586	 37.37817	 1.9898	 5.80E-05	 0.01674	 --	 probable	gag	protein	[Drosophila	melanogaster]	
Novel00140	 65.6592	 0	 Inf	 1.85E-11	 3.68E-08	 --	 GH15551p	[Drosophila	melanogaster]	
 
 
 
 
 
 
 
 
 
 
Dunc – 13 Naïve vs CS Naïve Down Regulated Genes 
 
Gene_id	
readcount_Dn_Naiv
e	
readcount_CS_Naiv
e	
log2FoldChang
e	 pval	 padj	
Gene	
name	 Gene	description	
FBgn003339
5	 12.41831	 151.7779	 -3.6114	
1.82E
-08	 9.57E-05	 Cyp4p2	 -	
FBgn004158
1	 433.7135	 1373.031	 -1.6625	
1.61E
-05	
0.02118
4	 AttB	 Attacin-B	[Source:FlyBase;Acc:FBgn0041581]	
FBgn005168
3	 73.76379	 285.4645	 -1.9523	
1.02E
-05	
0.01785
6	 CG31683	 -	
FBgn005350
3	 3.495532	 93.23513	 -4.7373	
9.15E
-08	
0.00033
8	
Cyp12d1
-d	 -	
FBgn026167
5	 3.606573	 427.037	 -6.8876	
1.36E
-17	 1.07E-13	 Npc1b	 Niemann-Pick	type	C-1b	[Source:FlyBase;Acc:FBgn0261675]	
Novel00003	 8.903224	 128.3588	 -3.8497	
1.07E
-07	
0.00033
8	 --	
gag-like	polyprotein	-	fruit	fly	(Drosophila	melanogaster)	transposon	HeT-A	
17B3	(fragment)>gi|443791|emb|CAA54342.1|	gag-like	polypeptide	
[Drosophila	melanogaster]	
Novel00012	 199.5814	 504.9719	 -1.3392	
1.39E
-05	
0.01985
5	 --	 RNA-directed	DNA	polymerase	[Drosophila	melanogaster]	
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Dunc – 13 Naïve vs CS Naïve Up Regulated Genes 
 
Gene_id	 readcount_Dn_Naive	 readcount_CS_Naive	 log2FoldChange	 pval	 padj	 Gene	name	 Gene	description	
FBgn0003308	 2011.393	 723.3789	 1.4754	 2.30E-05	 0.027856	 ry	 rosy	[Source:FlyBase;Acc:FBgn0003308]	
FBgn0015714	 275.3411	 3.261298	 6.3996	 4.43E-23	 6.98E-19	 Cyp6a17	 Cytochrome	P450-6a17	[Source:FlyBase;Acc:FBgn0015714]	
FBgn0030773	 7990.173	 4136.149	 0.94994	 1.81E-07	 0.000428	 CG9676	 -	
FBgn0052523	 934.8168	 334.0244	 1.4847	 1.90E-07	 0.000428	 CG32523	 -	
Novel00027	 324.1972	 11.05503	 4.8741	 1.24E-05	 0.019508	 --	 envelope	protein	[Drosophila	melanogaster]	
Novel00140	 74.70035	 0	 Inf	 7.30E-07	 0.001437	 --	 GH15551p	[Drosophila	melanogaster]	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
